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1.0 INTRODUCTION 


The work performed under contract NAS8-36109, from October 1988 to May 1989 has 
covered five tasks as follows; 

Task 1.0 Update Commercial Users Requirements' 

Task 2.0 Assess .Availability of Carriers and Facilities ; 

Task 3.0 Shuttle.Availability Assessment 

Task 4.0 Development of Optimum Accommodations.Plan 

Task 5.0 Payload Documentation Requirements Assessment 

This report will cover _the results from the first four tasks, Task 5 was completed by 
Center for Space and Advanced Technology (CSAT) and will be delivered under 
separate cover. 

To update commercial user requirements, contacts were made with the JEA and 
CCDS partners to obtain copies of their most recent official flight requests (NASA form 
1637 and 1628). From these requests the commercial partners' short and long range 
plans for flight dates, flight frequency, experiment hardware and carriers was 
determined. A 34" by 44" chart was completed to give a snapshot view of the progress 
of commercialization in space. Further, an assessment was made of the availability of 
carriers and facilities. Both existing carriers and those under development were 
identified for use by the commercial partners. A data base was compiled to show the 
capabilities of the carriers. A shuttle availability assessment was performed using the 
primary and secondary shuttle manifests released by NASA. Analysis of the manifest 
produced a flight-by-flight list of flight opportunities available to commercial users. 
Using inputs from the first three tasks, an Optimum Accommodations Plan was 
developed. The Accommodation Plan shows the commercial users manifested by 
flight, the experiment flown, the carrier used and complete list of commercial users that 
could not be manifested in each calendar year. 

Contained herein is the documentation and results from the four tasks mentioned 
above. 
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2.0 UPDATE COMMERCIAL USER REQUIREMENTS 


The Commercialization of Space is a growing area of space activity. The number of 
commercial investigators continues to expand, broadening the many areas of research 
in the commercialization of space arena. NASA partnerships with universities and 
colleges, in the form of Centers for the Commercial Development of Space, currently 
number 16 covering 7 areas of space commercialization study. Private industry is also 
showing interest in the benefits of space research. Joint Endeavor Agreements (JEA) 
and Space Systems Development Agreements (SSDA) between NASA and private 
industry remain strong, with 6 active JEAs and 3 active SSDAs. To assess the status 
and needs of the commercial partners, information was gathered to update their 
requirements. Contacts were made to obtain current flight requests, annual reports 
and general information from the commercial partners. The information was organized 
into a 34" x 44" wall chart titled, "Commercial Development of Space as of January 
1989". Included on the chart are the research areas, objectives, hardware requested 
and commercial applications of the CCDSs, JEAs, and SSDAs. Operational 
parameters and availability dates are shown for the hardware being developed, built 
and requested by commercial users. A pictorial representation of the above 
mentioned hardware, borders the chart. A viewgraph presentation was prepared from 
the wall chart and is included in this section, complete with facing page text. 

The resumption of shuttle flights after the Challenger disaster, brought renewed 
enthusiasm to the commercialization of space community. New requirements for 
shuttle launch services and flight dates were requested by Code C of all the 
commercial users to plan for future activity. The commercial partners submitted, "Office 
of Commercial Programs (OCP) Flight Requests" (NASA Form 1637 and 1628) to 
NASA. Wyle received a copy of the flight requests submitted, and has updated the 
"Commercial Payloads Flight Requirements Database" (CPFRD). The CPFRD 
organizes the flight requests allowing easy access for data retrieval or analysis and 
lends itself to modification and future updates. Use of the CPFRD was essential in the 
completion of the "Commercial Flight Accommodation Plan" (CFAP). 
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COMPARISON OF AGREEMENTS 
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CENTERS FOR THE COMMERCIAL DEVELOPMENT OF SPACE (CCDS) 
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Advanced Design of Lighting Environments 
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EXPERIMENT HARDWARE 
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EXPERIMENT HARDWARE 
LIFE SCIENCES 



CFES NASA 684 376 3.5 hrs - 20 hrs Active Ambient GALLEY 

MLRS MSFC CODE E 382 79 20 - 80 hrs Passive 70 - 90 LOCKER 

PCG 2/3 CODE E/C 90 13.7 12hrs-10wks Passive Ambient LOCKER 

PCG IV CODE E/C 12hrs-10wks Active Ambient DOUBLE RACK 

OS UAH 100 100 10 hrs Active 25 PORTION SL DBL RACK 
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2.2 COMMERCIAL PAYLOADS FLIGHT 
REQUIRMENTS DATABASE 








COMMERCIAL PAYLOADS FLIGHT REQUIREMENTS DATABASE 

(CPFRD) 


JEA/CCDS PAGE NUMBER 

JEA 

3M 2.2-3 

Boeing Aerospace 2.2-6 

Instrumentation Technology Associates, Inc 2.2-7 

International Space Corporation 2.2-8 

Microgravity Research Associates 2.2-1 1 

Rockwell International 2.2-13 

CCDS 

Battelle 2.2-14 

Case Western Reserve University 2.2-21 

Clarkson 2.2-25 

Pennsylvania State University 2.2-30 

Texas A&M University 2.2-35 

University of Alabama-Huntsville 2.2-38 

University of Colorado-Boulder 2.2-47 

University of Houston 2.2-57 

University of Tennessee Space Institute 2.2-58 

University of Wisconsin-Madison 2.2-59 

Vanderbilt University 2.2-60 


2.2-1 



2.2-2 



PRECEDING PAGE BLANK NOT FILMED 

JEA/CCDS/SPGNSCR: 3N 


8E/31/S5 

EXPERIMENT REDUIREME.MTE 

EXPERIMENT: DIFFUSIVE MIXING CF a”ANIC SOLUTIONS (D^OE 


EXPERIMENT 9; 1 


EXPERIMENT OBJECTIVES; TO GROW FROM SOLUTION SINGLE CRYSTALS OF SELECTED ORGANIC MATERIALS OF INTEREST TO EM’S SCIc 


RESEARCH 


LAB; TO IDENTIFY AND MODEL MASS TRANSPORT MECHANICS OF SOLUTIONS IN MICROGFAVITY; "0 
THE PROCESS CF SOLUTION CRYSTAL GROWTH IN SPACE. 


iNC 


“AND AND 


=?i 

' \ 




0 .* ' ? 
c : i 


• m 

■ 4 





Ij 


NUMBER OF LAUNCHES: 4 REQUESTED 1ST LAUNCH: 18/01/63 TURNAROUND (months) : 12 

CURRENT STATUS OF HARDWARE (concept, mcckup, protcfiight unit, flight unit): FLIGHT UNIT 

DIMENSIONS (cm) X or dianeter: 42.8000 Y or length: 47.0000 Zs 0.00000 VOLUME (cn35 : 163350. 
MASS (kg, including stowage): 39.3000 

REQUESTED CARRIER: 3.25 LOCKER VOLUME X USAGE (0-100): 100 

OTHER COMPATIBLE CARRIERS: MAR, SPSCELAB, SPACEHAE, CDSF, SPACE STATION 


v%f 

ON-ORBIT 


X (watts) 

AC (watts) 

i 

NORMAL; 

108.000 

8.00000 

] 


PEAK; 

180* 000 

0. 80000 


ASCENT/DESCENT 

NORMAL: 

0.80808 

0.00000 

ESSENTIAL POWER REQUIRED (y/n); N 


PEAK: 

0.00000 

0.00808 

AMOUNT (watts); 8.08008 

PRELAUNCH 

NORMAL: 

0.80808 

0.00000 

ESSENTIAL ENERGY (kwh) s 0.88088 


PE«<: 

0.00000 

0. 00080 



TOTAL ENERGY (kwh) : 15.0000 

TIOMAL/R.UID ACCOMMODATIONS 


AVIONICS AIR LOOP 
HPE FLUID LOOP 
CABIN AIR 

VENTING 

VACUUM (abar): 0.00000 FLOW (gio/s) : 0.00000 QUANTITY (grams): 0.30000 

COMMAND/CONTRCL (externally supplied) 

TELEMETRY (y/n): N DATA RECORDING (y/n): N EXTERNAL CONTROL (y/n): M DOWNLINK DATA (y/n): N UPLINK CONTROL (y/n): N 
(DERATIONS 

CREW TIKE REQUIRED (hrs): 2.0000 NO. OF CREWMEN: 1 MAX TIME/CPE RATI ON fhrs): 0.1200 

COMMENTS (crew): CREW ACTIVATION REQUIRED. PERIODIC MONITORING AND VOICE-DOWN OF STATUS INDICATORS BY CREW REQUIRED. 

CroCTRAINTS 

LIGHTING (y/n): K WATER DUMPS (y/n): N VERNIER THRUSTERS (y/n): N CREW MOTION (y/n): Y VENTING (y/n): N 
POINTING/STABILIZATICW 

TAROTS REQUIRED (y/n): N G-LEVEL REQUIRED: 0.00010 TOTAL RUNTIME REQUIRED (hrs): 153.8 

ORBIT PARAMETERS 

ALTITUDE REQUIRED (nmi): 0 INCLINATION (degrees) : 6.000 ATTITUDE: 0 

REMARKS: NO STRINGENT ORBIT REQUIREMENTS IDENTIFIED. 

CONTACT: DR. C.R. PODSIADLY PHONE: S12-733-7229 

HAS JEA (MOU OR OTHER PROGRAM) BEEN APPROVED 1 Y 
'WHICH PROGRAM AND APPLICATION DATE? JEA 
IF APPROVED, WHEN SIGNED 1 12/01/36 

FLIGHTS FLOWN TO DATE: 2 . IF CURRENTLY MANIFESTED, 'WHICH FLIGHT? 


ORIGINAL PAGE S3 

OF POOR QUALITY 


2.2-3 


COGLINS (watts) 
8.001300 
8.00000 
100.000 


FLOWRATE (kg/hr) 
0.00000 
8.00000 






35/31/59 


EXPERIMENT REQUIREMENTS' ’ - 1 ' ' ® 

JEA/CCDS/SPONSDH: 3M EXPERIMENT: PHYSICAL VAPOR TRANSPORT GF ORGANIC SOLIDS PVTOSS 

EXPERIMENT #: 2 1 

EXPERIMENT OBJECTIVES: GROW CRYSTALS FILMS ON SELECTED SUBSTUTES C? ORGANIC SOLIDS USING THE PHYSICAL VAPOR TRANSPORT PROCESS.’ 


HUMBER OF LAUNCHES: 3 REOUE3TED 1ST LAUNCH: 83/01/35 TURNAROUND (months): 12 

CURRENT STATUS OF HARDWARE 'concept, wcckup, protoflight unit, flight unit): FLIGHT UNIT 

DIMENSIONS (cas) X or diameter: 42,3333 Y or length: 47.3333 Z: 3.33333 VOLUME izv2)', :53253. 
MASS (kg, including stowage): 85. 3333 


REQUESTED CARRIER: 3.25 LOCKER VOLUME 

% USAGE (0-133): 

133 

— 

OTHER COMPATIBLE CARRIERS: 

MAR, SPACELAB, SPACEHAE, CDSF, SPACE STATION 






*■ 

POWER 


DC (watts) AC (watts) 



ON-ORBIT 

NORMAL: 

110.333 0.30330 


— 


PEAK: 

170.330 0.33030 


— 

ASCENT/DESCENT 

NORMAL: 

0,33330 0.33300 

ESSENTIAL POWER REQUIRED (y/n): N 



PEAK: 

3.33333 0.03333 

AMOUNT (watts) : 0.0W80 


PRELAIMX 

NORMAL: 

3.33333 0,33333 

ESSENTIAL ENERGY (kwh): 0.80060 



PEAK: 

3.33333 3.03330 


■ 

TOTAL ENERGY (kwh): 4.53333 



THERHAL/FLUID ACCOMMODATIONS 



■ 



COOLING (watts) FLOWRATE Ckg/hr) 


AVIONICS AIR LOP 

0.33333 3.30303 



MPE FLUID LOOP 


0.33333 0.30330 


11 

CABIN AIR 


170.330 0.33330 



VENTING 




t . 

VACUUM (Rbar)i 0.33333 

FLOW (g«/s) 

: 3.33333 QUANTITY (graas): 

0.30330 


CGMMAND/CGNTR(L (externally supplied) 




TELEMETRY (y/n): N DATA RECORDING (y/n): N EXTERNAL CONTROL (y/n): 

N DOWNLINK DATA (y/n) ; N UPLINK CONTROL (y/n) : N 

— 





B 

OPERATIONS 




• - -j J-v :■ ,1 .. . 


CREW TIME REQUIRED (hrs! : 2 

. 3333 

NO. OF CREWMEN: 1 

MAX TIME/OPERATJDN (hrs) ; 3. 1233 



COMMENTS (crew}: CREW ACTIVATION REQUIRED, PERIODIC MONITORING AND VOICE-DOWN OF STATUS INDICATORS 5Y CREW REQUIRED, 
CONSTRAINTS 

LIGHTING (y/n) : N WATER DUMPS (y/n): H VERNIER THRUSTERS (y/n): N CREW MOTION (y/n): Y VENTING <y/r f } : N 


PQINTING/STABILIZATIGN 

TARGETS REQUIRED (y/n): N S-LEVEL REQUIRED: 3,30013 


TOTAL RUNTIME REQUIRED (hrs): 45.38 


ORBIT PARAMETERS 

ALTITUDE REQUIRED (r*i): 3 INCLINATION (degrees) : 3,333 ATTITUDE: 3 

REMARKS: NO STRINGENT ORBIT REQUIREMENTS IDENTIFIED. 

i 

CONTACT: DR. C, R, PODSIA0LY PHONE: 512-732-7229 

HAS JEA ( m OR OTTER PROGRAM) BEEN APPROVED? V 
’WHICH PROGRAM AND APPUCATiaN DATE? JEA 
IF APPROVED, $€N SIGNED? 12/31/55 

FLIGHTS FLOW TO DATE: 1 . IF CURRENTLY MANIFESTED, UHICH FLIGHT' 1 FL7 25 


ORIGINAL PAGE S3 

OF POOR QUALITY 




j.r- # ’-r# ■ T . * *Z. 


XT,. 'Ffcgr* r •'! 


JEA/CCDS/3PCNSCR: 3M 


05 / 31 / 5 ; 

EXPERIMENT REQUIREMENTS 
EXPERIMENT : POLYMER MORPHOLOGY (PM) 


EXPERIMENT 4: 3 

EXPERIMENT OBJECTIVES: TO STUDY THE POLYMER SPECIFIC RESPONSE TO YICRCSRflVITY BY P VARIETY OF POLY'S!) CHEMICAL 

STRUCTURES AND CORELATING THE POLYMER ENV I FOMENT WITH Tr-E POLYMER MIKOSTSUCrjiS AND MQSPH0L3SY. 


NUMBER OF LAUNCHES l 4 REQUESTED 1ST LAUNCH: 81/13/89 TURNAROUND (norths) : 12 

CURRENT STATUS OF HARDWARE (concept, aockup, protoflight unit, flight unit): FLIGHT UNIT 

DIMENSIONS (ca) X or diaaeter: 42.8888 Y or length: 47.0388 1:0.80808 VOLUME (esu! : 133558. 

MASS (kg, including stowage): 32. 8800 

REVESTED CARRIER: 3.25 LOCKER VOLUME i USAGE (0-180): 130 

OTHER COMPATIBLE CARRIERS: MAR, SPACELAE, SPACEHAB, CDSF, SPACE STATION 


POWER 

DC (watts) 

AC (watts) 


GN-ORBIT NORMAL; 

170.000 

0.00000 


PEAK; 

170.000 

0.00000 


ASCENT/DESCENT NORMAL; 

0.00000 

0.00000 

ESSENTIAL PGWER REQUIRED (y/n) : ’ 

PEAK? 

0.00000 

0.00000 

AMOUNT (watts): 0.00000 

PRELAUNCH NORMAL: 

0.00000 

0.00000 

ESSENTIAL ENERGY (kwh): 0.00000 

PEAK: *.Wm 

TOTAL ENERGY (kwh): 13.0080 

0.00000 


THERMAL/F.UID ACCOMMODATIONS 


COOLING (watts) R.OWRATE (kg/hr) 

AVIONICS AIR LOOP 

0.00000 

0.00000 


NPE FLUID LOOP 

0.00000 

0.00000 


CABIN AIR 

170.000 

0.00000 


VENTING 

’VACUUM (nbar) ; 8.38338 FJ3J (g«/s) 

: 0. 00000 

QUANTITY (grains) : 

0.00000 


COMMAND/CGNTROL (externally supplied) 

TELEMETRY (y/n) : N DATA RECORDING (y/n) : N EXTERNAL CONTROL (y/n) : N DOWNLINK DATA (y/n) : Y UPLINK CONTROL f y/n) : N 
OPERATIONS 

CREW TINE REQUIRED (hrs) : 2.3088 NO. OF CREWMEN: 1 MAX TIME/OPERATIDN (hrs): 3.1100 

COMMENTS (crew) : CREW ACTIVATION REQUIRED. PERIODIC MONITORING AND VOICE DOWN Of STATUS INDICATORS REQUIRED. 

CONSTRAINTS 

LIGHTING (y/n): N WATER DUMPS (y/n): M VERNIER THRUSTERS (y/n): N CREW MOTION (y/n): N VENTING (y/n): N 
POINTING/STABILIZATICN 

TARGETS REQUIRED (y/n): N G-LEVEL REQUIRED: 0.00813 TOTAL RUNTIME REQUIRED (hrs): 120.3 

ORBIT PARAMETERS 

ALTITUDE REQUIRED (r*i): 0 INCLINATION (degrees): 0.333 ATTITUDE: 3 

REMARKS: NO STRINGENT ORBIT REQUIREMENTS IDENTIFIED. 

CONTACT: DR. C.R. PODSIADLY PHO)£: Si 2-733-7229 

HAS JEA (MOU OR OTHER PROGRAM) BEEN APPROVED? Y 
WHICH PROGRAM AND APPLICATION DATE? JEA 
IF APPROVED, WHEN SIGNED? 12/81/SS 

FLIGHTS FLOWN TO DATE: 0 . IF CURRENTLY MANIFESTED, WHICH FLIGHT? FIT 29 


ORfGSMAL. PAGE r 
OF POOR QUALITY 



EXPERIMENT REQUIREMENTS 


'< 55 / 01/53 


JEA/CCOS/SPCNSOR : BOEING AEROSPACE CORP. EXPERIMENT: CHEMICAL VAPOR TRANSPORT (CV") 

EXPERIMENT #: 1 


EXPERIMENT OBJECTIVES: DEVELOP AND DEMONSTRATE THE TECHNOLOGY OF CRYSTAL GROWTH imiZYINS THE CVT PROCESS. SPECIFICALLY, TO 

INVESTIGATE THE INFLUENCE OF MICROGSAVITY ON CRYSTAL MORPWLuGV AM) THE MEASUREMENT 0? MAES TRANSPORT SA"E 
IN TIE ABSENCE OF CONVECTION. 


NUMBER OF LAUNOES: 3 REQUESTED 1ST LAUNCH: 07/19/98 TURNAROUND (rjcrtl-s): 12 

CURRENT STATUS IF HARDWARE (concept, aockup, protoflight unit, flight unit): PS07CFLISKT 

DIMENSIONS (cm) X or diameter: 46.0880 Y or length: 203.088 Z: SI. SOM VOLUME 'm3!: 424E88. 
MASS (kg, including stowage): 259.080 

REQUESTED CARRIER: MD ACCOM RACK (MAR) t USAGE (0-188): 188 

OTHER COMPATIBLE CARRIERS: SPACELAB, SPACEHAB, SPACE STATION 




DC (watts) 

AC (watts) 


ON-ORBIT 

NORMAL: 

12*. m 

225.866 



PEAK: 

335.306 

290.866 


ftSCENT/DE SCENT 

NORMAL: 

6.66006 

0.66066 

ESSENTIAL POWER REQUIRED (y/n): Y 


PEAK: 

6.66666 

0.88068 

AMOUNT (watts): £0.8888 

PRELAUNCH 

NORHAL: 

P» WVW 

8.68606 

ESSENTIAL ENERGY (kwh): 8.88888 


PEAK: 

8.66066 

0.66068 



TOTAL ENERGY (kwh) : 65.8888 

THERMAL/FLUID ACCOMMODATIONS 

AVIONICS AIR LOOP 
*E FLUID LOOP 
CABIN AIR 

VENTING 

VACUUM (abar): 8.88888 FLOW (ga/s): 8.88888 QUANTITY (grams): 8.88888 

COMMAND/CCNT ROL (externally supplied) 

TELEMETRY (y/n) : N DATA RECORDING (y/n) : Y EXTERNAL CONTROL (y/n) : N DOWNLINK DATA <y/n) : Y UPLINK CONTROL (y/r) : N 
OPERATIONS i • 

CREW TIME REQUIRED (hrs): 18.888 NO. OF CREWMEN: 1 MAX TIME/OPERATION (Mrs): 4.8888 

COMMENTS (crew): EXPERIMENT CHECKOUT AND SAMPLE INSPECTION, MONITORING, SAMPLE CHANGEOUT, SHUTDOWN. 


COOLING (watts) FLOWRATE (kg/hr) 


1125.08 

58.8888 


SI. 8808 

8.88888 


CONSTRAINTS 

LIGHTING (y/n): N WATER DUMPS (y/n): N VERNIER THRUSTERS (y/n): N CREW MOTION !y/n>: N VENTING (y/n); N 
POINTING/STABILIZATI®! 

TARGETS REQUIRED (y/n) : N G-LEVEL REQUIRED: 8.88010 TOTAL RUNTIME REQUIRED (hrs): 54.38 

ORBIT PARAfETERS 

ALTITUDE REQUIRED (nai): 8 INCLINATION (degrees): 0.888 ATTITUDE: 8 

REMARKS: NONE 

CONTACT: VIC SWEBERS PHONE: 285-773-6817 

HAS JEA (MOU OR OTHER PROGRAM) BEEN APPROVED? Y 
WHICH PROGRAM AND APPLICATION DATE? JEA 
IF APPROVED, WHEN SIGNED? 85/81 /S6 

— FLIGHTS FLOWN TO DATE: 0 . IF CURRENTLY MANIFESTED, WHICH FLIGHT’ 


ORDINAL PAGE IS 
OF POOR QUALITY 


I 
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l| 

fl 


EXPERIMENT REQUIREMENT? 


06/O1/S9 


JEfl/CCDS/SPONSGR : INSTRUMENTATION TECH ASSOC, INC. EXPERIMENT : ITA STANDARDIZED EXPERIMENT MODULE (I SEN) 

EXPERIMENT #3 1 

EXPERIMENT OBJECTIVES: DESIGN, DEVELOP, AND MAKE AVAILABLE AN AFFORDABLE STANDARDIZED EXPERIMENT MODULE PAYLOAD CARRIER CQMPATAELE 
WITH A HITCHHIKER-TYPE STRUCTURE FOR SHUTTLE FLIGHTS TO USERS THROUGH LEASE OR PURCHASE. PRESSURIZED 
CYLINDER FOR FOUR TO EIGHT SMALL PAYLOADS/ EXPERIMENTS. 


NUMBER OF LAUNCJ€S: 2 REQUESTED 1ST LAUNCH: 10/01/92 TURNAROUND (norths): IS 

CURRENT STATUS OF HARDWARE (concept, nockup, protoflight unit, flight unit): PROTOFLIGHT 

DIMENSIONS (ca) X or diaaeter: 101. S00 Y or length: 215.900 Z: 0.00000 VOLUME (crs3): . 1758E7 
MASS (kg, including stowage): 556.800 

REQUESTED CARRIER: HITCHHIKER <M> i USAGE (0-100): 100 

OTHER COMPATIBLE CARRIERS: 


POWER 

DC (watts) 

AC (watts) 


QN-ORBIT NORMAL: 

1000.00 

9.00000 


PEAK: 

1900.00 

0.00000 


ASCENT/DESCENT NORMAL: 

0.00000 

8.00000 

ESSENTIAL POWER REQUIRED (y/n) : N 

PEAK: 

a man 
1>» vww 

A AAAAA 
v. WWW 

AMOUNT (watts): 9.00900 

PRELAUNCH NORMAL: 

v. wW 

A MUUU 

Va WWW 

ESSENTIAL ENERGY (kwh): 0.09900 

PEAK: 0.00090 

TOTAL ENERGY (kwh) : 103. 989 

a aflflM 
Va WWW 


THERMAL/FLUID ACCOMMODATIONS 


COOLING (watts) FLOWRATE (kg/hr) 

AVIONICS AIR LOOP 

0.00000 

A {VMflA 
V* WVW 


MPE FLUID LOOP 

0.00000 

A MMkA 
v. iWWv 


CABIN AIR 

A AArfWVl 
v. WWW 

fl AA.AAA 
V* WWW 


VENTING 

VACUUM (abar) ; 0.09900 FLOW (g*/s) 

: 0.90m 

QUANTITY (grans): 

0.00000 


COMM^D/ CONTROL (externally supplied) 

TELEMETRY (y/n): N DATA RECORDING (y/n): N EXTERNAL CONTROL (y/n): Y DOWNLINK DATA (y Mi Y UPLINK CONTROL (y/n) : Y 
OPERATIONS 

CREW TIME REQUIRED (hrs): 0.0000 NO. OF CREWMEN: 0 MAX TIME/OPERATION (hrs): 9.0000 

COMMENTS (crew) : GROUND CONTROLLED. CONTINGENCY FOR MANUAL STARTUP FROM AFT FLIGHT DECK. 

CONSTRAINTS 

LIGHTING (y/n): N WATER DUMPS (y/n): N VERNIER THRUSTERS (y/n): N CREW MOTION (y/n): N VENTING (y/n): N 
POINTING/STABILIZATION 

TARGETS REQUIRED (y/n): N S-IEVEL REQUIRED: 0.90010 TOTAL RUNTIME REQUIRED (hrs): 120.0 

ORBIT PARAMETERS 

ALTITUDE REQUIRED (nai): 0 INCLINATION (degrees) : 0.000 ATTITUDE: 0 

REMARKS: NO STRINGENT ORBIT REQUIREMENTS IDENTIFIED. 

CONTACT: JOHN CASSANTQ PHONE: 215-524-1988 

HAS JEA (MOU OR OTHER PROGRAM) BEEN APPROVED? Y 
WHICH PROGRAM WD APPLICATION DATE? JEA 

IF APPROVED, WHEN SIGJ€D? 06/01/85 jp 

FLIGHTS FLOWN TO MTE.-d- . IF CURRENTLY WN I TESTED, WHICH FLIGHT? TD8 '* 









EXPERIMENT REQUIREMENTS 


06 /ei /ag 


JEA/CCDS/SPONSOR: INTERNATIONAL SPACE CORP. EXPERIMENT: DIRECTIONAL SOLIDIFICATION (PHASE 1) 

EXPERIMENT #: 1 _ 

EXPERIMENT OBJECTIVES: TO PRODUCE SEVERAL INFRARED WD SEMICONDUCTOR CRYSTALS BY DIRECTIONAL SOLIDIFICATION USING THE FORMAL 
FREEZING FURNACE (NFF). EFFORTS WILL CONCENTRATE ON GALLIUM ARSENIDE, INDIUM PHOSPHIDE, AND CADMIUM 
TELLURIDE. V 


NUMBER OF LAUNCHES: 2 REQUESTED 1ST LAUNCH: 06/01/88 TURNAROUND (months ) : 6 

CURRENT STATUS OF MJRDWARE (concept, eockup, protoflight unit, flight unit): CONCEPT 

DIMENSIONS («) X or diameter: 102.000 Y or length: 152.088 Z: 0.08080 VOLUME (c«3) : 8.00088 

MASS (kg, including stowage): 68.0888 

REQUESTED CARRIER: HH-M USING EAC % USAGE (8-188) : 8 

OTHER COMPATIBLE CARRIERS: St PALLET 

POWER DC (watts) 

ON-ORBIT NORMAL: 458.088 

PEAK: 858.888 

ASCENT/DESCENT NORMAL: 0.00808 

flea/* a flflMfl 

rXrw\ i V. WWW 

PRELAUNCH NORMAL: 0.08080 

PEAK: 8.88008 

TOTAL ENERGY (kwh): 8.08888 

THERMAL/FLUID ACCOMMODATIONS 

AVIONICS AIR LOOP 
MPE FLUID LOOP 
CABIN AIR 

VENTING 

VACUUM (abar): 8.89898 FLOW (gi/s): 8.88888 QUANTITY (gra^s): 0.88888 

CGHNAND/CQNTROL (externally supplied) 

TELDETRY (y Mi N DATA RECORDING (y/n): N EXTERNAL CONTROL (y/n): N DGWNLIW DATA (y/n): N UPLINK CONTROL Cy/n) : N 
OPERATIONS 

CREW TIME ffiQUIRED (hrs): 8.0889 NO. OF CREWMEN: 8 MAX TIME/OPERATIQN (hrs): 8.8880 

COMMENTS (crew) : NO€ 

CONSTRAINTS 

LIGHTING (y/n): N WATER DUMPS (y/n): N VERNIER THRUSTERS (y/n): N CREW MOTION (y/n): N VENTING (y/n): N 
P0INTIN6/STABILIZATIQN 

TARGETS REQUIRED (y/n): N 6-LEVEL REQUIRED: 8.88108 TOTAL RUNTIME REQUIRED (hrs): 8.888 

ORBIT PARAMETERS 

8JITUDE REQUIRED (nui): 8 INCLINATION (degrees): 8.000 ATTITUDE: 8 

REMARKS: NONE 

CONTACT: JAMES A. RALPH PHONE: 385-254-4166 

HAS JEA (MOU OR OTHER PROGRAM) BEEN APPROVED? Y 
WHICH PROGRAM AND APPLICATION DATE? JEA 
IF APPROVED, WHEN SIGNED? 12/81/65 

FLIGHTS FLOWN TO DATE:-8- . IF CURRENTLY MANIFESTED, WHICH FLIGHT TBD 

2 . 2-8 


FLOWRATE (kg/hr) 


A mm/vi 
v. Otwv 

A Mflflfl 
»• WVW 





EXPERIMENT REQUIREMENTS 



86/81 /SS 


JEA/CCDS/SPONSQR ; INTENTIONAL SPACE CORP. EXPERIMENT: DIRECTIONS SOLIDIFICATION (P4-ASE 2) 

EXPERIMENT #: 2 

EXPERIMENT OBJECTIVES: TO PRODUCE SEVERAL INFRARED AND SEMICONDUCTOR CRYSTALS BY DIRECTIONAL SOLIDIFICATION USING THE NORMS 
FREEZING FURNACE (NFF). EFFORTS WILL CONCENTRATE ON GALLIUM ARSENIDE, INDIUM PHOSPHIDE, AND CADMIUM 
TELLURIDE. 



NUMBER OF LAUNCHES: 3 REQUESTED 1ST LAUNCH: 10/01/88 TURNAROUND /months) : 8 

CURRENT STATUS OF HARDWARE (concept, mockup, protoflight unit, flight unit): CONCEPT 

DIMENSIONS (cm) X or diameter: 182.808 Y or length: 152.000 Z: 0.00000 VOLUME (csi3) : 0.80880 

MASS (kg, including stowage): 8.00000 

REQUESTED CARRIER; ffl-N USING EAC % USAGE (0-100) : 8 

OTHER COMPATIBLE CARRIERS: SL PALLET 

POWER DC (watts) 

ON-ORBIT NORMAL: 650.080 

P$K: 1800.00 

ASCENT/DESCENT NORMAL: 0.08080 

PEAK: 0.00080 

PRELAUNCH NORMAL: 0.80800 

PEAK: 0.08000 

TOTAL ENERGY (kwh); 0.00000 

THERMAL/FLUID ACCOMMODATIONS 

AVIONICS AIR LOOP 
MPE FLUID LOOP 
CABIN AIR 

VENTING 

VACUUM (abar) ; 8.00880 FLOW (ga/s): 0.88080 QUANTITY (grams): 0.08080 

COMMAND/CONTROL (externally supplied) 

TELEMETRY (y Mi N DATA RECORDING (y/nh N EXTERNAL CONTROL (y Mi N DOWNLINK DATA (y/n) : N UPLINK CGNTRGL (y/n): N 
OPERATIONS 

CREW TIME REQUIRED (hrs): 0.0980 NO. OF CREWMEN: 8 MAX TIME/OPERATION (hrs): 0.0880 

CEMENTS (crew): NONE 

CONSTRAINTS 

LIGHTING (y/n): N WATER DUMPS (y/n): N VERNIER THRUSTERS (y/n): N CREW MOTION (y/n): N VENTING (y/n): N 
POINTING/STABILIZATION 

TARGETS REQUIRED (y/n): N 6-LEVEL REQUIRED: 0.08180 TOTAL RUNTIME REQUIRED (hrs): 8.000 

ORBIT PARAMETERS 

ALTITUDE REQUIIO (nai): 0 INCLINATION (degrees): 8.000 ATTITUDE: 8 

REMARKS: NONE 


COOLING (watts) 

V* WWW 


AC (watts) 

0.00800 
a flflfl fl fl 

vi wWv 

8.08000 ESSENTIAL POWER REQUIRED (y Mi N 

0.00080 AMOUNT (watts): 8.88888 

0.80000 ESSENTIAL ENERGY (kwh) : 0.00088 

0.00000 


CONTACT: JAMES A. RALPH PHONE: 385-254-4196 

HAS JEA (MOU OR OTHER PROGRAM) BEEN APPROVED? Y 
WHICH PROGRAM AND APPLICATION DATE? JEA 
IF APPROVED, WHEN SIGNED? 12/01/85 

FLIGHTS FLOWN TO DATE:-0- . IF CURRENTLY MANIFESTED, WHICH FLIGHT? TDB 



EXPERIMENT REQUIREMENTS 


06/01 /o5 


JEA/CCD5/SPGNS0R : INTERNATIONAL SPACE CGRP. EXPERIMENT: DIRECTIONAL SOLIDIFICATION (PHASE 3) 

EXPERIMENT #j 3 


EXPERIMENT OBJECTIVES: TO PRODUCE SEVERAL INFRARED AND SEMICONDUCTOR CRYSTALS BY DIRECTIONAL SOLIDIFICATION USING THE NORMAL 
FREEZING FURNACE (NFF). EFFORTS WILL CONCENTRATE ON GALLIUM ARS£NIDE f INDIUM PHOSPHIDE, AND CADMIUM 
TELLUR IDE. 


NUMBER OF LAUNCHES: 2 REQUESTED 1ST LAUNCH: d4/01/9® TURNAROUND (months): 6 


CURRENT STATUS OF HARDWARE (concept, mockup, protoflight unit, flight unit): CONCEPT 

DIMENSIONS (c«) X or diameter: 102.308 Y or length: 152.080 Z: 8.00088 VOLUME (as3): 8.00000 
MASS (kg, including stowage): 0.08080 

IEQUESTED CARRIER: M5L % USAGE (0-108)3 0 

OTHER COMPATIBLE CARRIERS: SL PALLET 


POWER 


ON-ORBIT 

NORMAL: 

DC (watts) 
388.000 

AC (watts) 

0« vww 


ASCENT/DESCENT 

PEAK: 

NORMAL: 

1258.00 

8.00000 

8.00000 

A AiVWlA 
C* WWW 

ESSENTIAL POWER REQUIRED (y/n) : N 


PEAK: 

ft vWJW 

A Mflflfl 

V. WWW 

AMOUNT (watts); 

PRELAUNCH 

NORMAL: 

8.00000 

0.00000 

ESSENTIAL ENERGY (kwh) : 0.i3U*®0 


PEAK: 

A flflflflfl 
C. WWW 

ft VwWO 


TOTAL ENERGY (kwh): 8. 

aaaa/k 

WWW 




TI€RHAL/FLUID ACCOMMODATIONS 

AVIONICS AIR LOOP 
MPE FLUID LOOP 
CABIN AIR 


COCLING (watts) 

v. 

a MM* 

v* vww 

0.00000 


FLOWRATE (kg/hr) 

0.00000 

0.00000 


VENTING 

VACUUM (mbar): 8.08880 FLOW (gm/s): 8.8 0888 QUANTITY (grams): 0.88008 


COMMAND/CONTROL (externally supplied) 

TELEMETRY (y/n): N DATA fECORDING (y/n): H EXTERNAL CONTROL (y/n): N DOWNLINK DATA (y/n): N UPLIW CONTROL (y/n): N 


OPERATIONS 

CREW TIME REQUIRED (hrs): 8.8800 NO. OF CREWMEN: 0 MAX TIME/OPERATION (hrs): 8.0880 

COMMENTS (crew): NONE 


CONSTRAINTS 

LIGHTING (y/n): N WATER Di»S (y/n): N VERNIER THRUSTERS (y/n): N CREW MOTION (y/n): N VENTING (y/n): N 
PGINTIN6/STABILIZATIQN 

TARGETS INQUIRED (y/n): N 6-LEVEL REQUIRED: 0.80108 TOTAL RUNTIME REQUIRED (hrs): 0.088 

ORBIT PARAMETERS 

ALTITUDE INQUIRED (nmi): 0 INCLINATION (degrees): 8.008 ATTITUDE: 8 


REMARKS: NONE 


CONTACT: JAMES A. RALPH PHONE: 385-254-4136 

HAS JEA (HQU OR OTHER PROGRAM) BEEN APPROVED? Y 
WHICH PROGRAM AND APPLICATION DATE? JEA 
IF APPROVED, WHEN SIGNED? 12/81/35 

FLIGHTS FLOWN TO DATE:-0- . IF CURRENTLY MANIFESTED, WHIO( FJ6WH TDB 




l 





Hi I 


eSAM/83 

EXPERIMENT REQUIREMENTS 

JEA/CCDS/SPGNSOR: MICROGRAVITY RESEARCH ASSOC. EXPERIMENT: ELECTROEPITAXIAL CRYSTAL GROWTH 

EXPERIMENT #: 1 

EXPERIMENT OBJECTIVES: TO DEMONSTRATE FEASIBILITY OF COMMERCIAL PRODUCTION OF ELECTSCEPFAXIAL C-RCWN SEMICONDUCTOR CRYSTALS, 



•5T? 





:4 

. C.T. 








NUMBER OF LAUNCHES: 3 REQUESTED 1ST LAUNCH; 06/91/65 TURNAROUND (worths): 3 


CURRENT STATUS OF HARDWARE (concept, ®ockup, protoflight unit, flight unit): CONCEPT 


DIMENSIONS (eta) X or diaaeter: SI. 


Y or length; 91.4098 


Z: 76.60 


VOLUME (c*3): 636*76. 


MASS (kg, including stowage) 

: 3 33.990 




REQUESTED CARRIER: M5L 



i USAGE (8-108) : 

33 

OTHER COMPATIBLE CARRIERS: SPACELAB (USUI! 



POWER 

DC 

(watts) 

AC (watts) 


ON-ORBIT 

NORMAL: 

1000.08 

0.99080 



PEAK: 

1000.00 

0.00000 


ASCENT/DESCENT 

NORMAL: 

V. UHH 

0.00000 

ESSENTIAL POWER REQUIRED (y/n): N 


PEAK: 

0.00000 

0.00000 

AMOUNT (watts): 0.80080 

PRELAUNCH 

NORMAL: 

0.00000 

0.00000 

ESSENTIAL ENERGY (kwh) : 9.99099 


PEAK: 

0.00000 

0.00000 



TOTAL ENERGY (kwh); 120.880 
THERMAL/FLUID ACCOWCDATIONS 


AVIONICS AIR LOOP 
MPE FLUID LOOP 
CABIN AIR 


COOLING (watts) FLOWRATE (kg/hr) 

0.00000 0.00000 

100B.0B 0.90000 

0.00000 0.00000 


VENTING 

VACUUM (abar) : 0.00000 FLOW (ga/s): 0.00000 QUANTITY (grans): 0.90000 

CCMMAND/CONTROL (externally supplied) 

TELEMETRY (y/n): N DATA RECORDING (y/n): N EXTERNAL CONTROL (y/n); Y DOWNLINK DATA (y/r) ; Y UPLINK CONTROL (y/n) s Y 
OPERATIONS 

CREW TIME REQUIRED (hrs): 1.0008 NO. OF CREWMEN: 1 MAX TIME/OPERATION (hr*): 0.8990 

COWCNTS (crew) ; CREW REQUIREMENTS ARE TUB, 


CONSTRAINTS 

LIGHTING (y/n): N WATER DUMPS (y/n): N VERNIER THRUSTERS (y/n): N CREW MOTION (y/n): N VENTING (y/n): N 
POINTING/STABILIZATIQN 

TARGETS REQUIRED (y/n): M G-LEVEL REQUIRED: 0.08019 TOTAL RUNTIME REQUIRED (hrs): 1*3.0 

ORBIT PARAMETERS 

ALTITUDE REQUIRED (rwi): 0 INCLINATION (degrees): 0.800 ATTITUDE: 0 




REMARKS: PURGE GAS (HELIUM, HYDROGEN (SW/1W)). NO STRINGENT ORBIT REQUIREMENTS IDENTIFIED. 

CONTACT: ROBERT PACE PHONE: 205-539-0731 ORIGINAL PAGE IS 

HAS JEA (NOU OR OTHER PROGRAM) BEEN APPROVED? Y qc pQOR QUALITY 

WHICH PROGRAM AND APPLICATION DATE? JEA 
IF APPROVED, WHEN SIGNED? 03/01/33 

FLIGHTS FLOWN TO DATE: -0- , IF CURRENTLY MANIFESTED, WHICH FLIGHT? TDB 



i 



2.2-11 



tzm/H 

EXPERIMENT REQUIREMENTS 

JEfl/CCDS/SPGNSORi MICROGRAVITY RESEARCH ASSOC. EXPERIMENT: ELEGTROEPITAXIAL CRYSTAL GROWTH 

EXPERIMENT #: 2 

EXPERIMENT OBJECTIVES: TO PERFORM FLIGHT RESEARCH NECESSARY TO PROVE THE CONCEPT AND TO VERIFY SCALEUP TECHNIQUES REQUIRED PRIOR 
THE SPACE COMMERCIALIZATION OF ELECTROEPITAXIAL GROWN SEMICONDUCTOR CRYSTALS. 


NUMBER OF LAUNCHES? 4 REQUESTED 1ST LAUNCH: 12/01/89 TURNAROUND (months) : 6 

CURRENT STATUS UF HARDWARE (concept, lockup, protoflight unit, flight unit): CONCEPT 

DIMENSIONS (c») X or dianeter: 0.80080 Y or length; 8.00000 Z: 0.80030 VOLUME (ch 3): 0.80800 
MASS (kg, including stowage) 

REQUESTED CARRIER: MS- 
OTHER COMPATIBLE CARRIERS: S 

POWER 

ON-ORBIT 

ASCENT/DESCENT 

PRELAUNCH 

TOTAL ENERGY (kwh 

THERMAL/FLUID ACCOMODATIONS 

AVIONICS AIR LOOP 
MPE FLUID LOOP 
CABIN AIR 

VENTING 

VACUUM (»bar): 8.00000 FLOW (gw/s): 8.98000 QUANTITY (grass): 8.80000 

COMNAND/CQNTR0L (externally supplied) 

TELE1CTRY (y/n): N DATA RECORDING (y/n): N EXTERNAL CONTROL (y/n): N DOWNLINK DATA (y/n): N UPLINK CONTROL (y/n): N 
OPERATIONS 

CREW TIME REQUIRED (hrs): 9.8800 NO. OF CREWMEN: 8 MAX TIME/OPERATION (hrs): 8.0888 

COMMENTS (crew): CREW REQUIREMENTS ARE TDB. 

CONSTRAINTS 

LIGHTING (y/n): N WATER DUMPS (y/n): N VERNIER THRUSTERS (y/n): N CO MOTION (y/n): N VENTING (y/n): N 

pointing/stabilizatiqn 

TARGETS REQUIRED (y/n); N G-LEVEL RETIRED: 0.08810 TOTAL RUNTIME REQUIRED (hrs): 120.8 

ORBIT PARAMETERS 

ALTITUDE REQUIO (mi): 8 INCLINATION (degrees): 8.088 ATTITUDE: 8 

REMARKS: DIMENSIONS AND MASS PROPERTIES ARE TDB. 

CtWTACf: ROBERT PAK PHONE: 285-539-8731 

HAS JEA (MOU OR OTf€R PROGRAM) BEEN APPROVED’ Y 
WHICH PROGRAM AND APPLICATION DATE? JEA 
IF APPROVED, WHEN SIGNED? 83/81/33 

FLIGHTS FLOWN TO DATE; -8- . IF CURRENTLY MANIFESTED, WHICH FLIGHT? TDB 


: 0.88088 




% USAGE (8-188) : 

198 

WE STATION 




DC 

(watts) 

AC (watts) 



7888. 08 

0.00000 


PEAK: 

7m 00 

0.00000 


NORMAL: 

0.08080 

0.00088 

ESSENTIAL POWER REQUIRED fy/rt’ : N 

PEAK: 

a flatten 
v. Uwvv 

0.08088 

AMOUNT (watts) : 9. 99990 

NORMAL: 

8.00888 

0.80008 

ESSENTIAL ENERGY (kwh) : 9.99899 

PEAK: 

0.00000 

0.00000 


: 340.008 




COOLING (watts) 

FLOWRATE (kg/hr) 

0.00830 

8.00000 

7800.00 

0.00000 

0.00000 

0.08080 


2.2-12 


EXPERIMENT REQUIREMENTS 


ss/ai/ss 


JEA/CCDS/SPQNS3R: ROCKWELL INTERNATIONAL CCRP. 
EXPERIMENT #; 1 


EXPERIMENT; FLOATING ZONE CRYSTAL GROWTH 


EXPERIMENT OBJECTIVES; ADVANCEMENT OF FLOATING ZONE CRYSTAL GROWTH TECHNOLOGY AND FRDUUC T ICN CF SCIENTIFICALLY VALUABLE SINGLE 
CRYSTAL SEMICONDUCTOR MATERIAL. 


NUMBER OF LAUNCH; 2 REQUESTED 1ST LAUNCH: 38/04/33 TURNAROUND (months) : 3 

CURRENT STATUS OF HARDWARE (concept, lockup, protoflight unit, flight unit): FLIGHT UNIT 

DIMENSIONS (cm) X or diameter: 37.8330 Y or length; 43.8383 Z: 13.8338 VOLUME (cs?3: : 332ES.0 
MASS (kg, including stowage): 36.3033 


•>! 

REQUESTED CARRIER: 1.5 MIDDECX LOCKERS 


* USAGE (0-133) ; 

183 

i 

OTHER COMPATIBLE CARRIERS: 

MAR, SPACELAB, 

, SPACEHAE, 

CDSF, SPACE STATION 


X 

POWER 

DC 

(watts) 

AC (watts) 


k 

ON-ORBIT 

NORMAL: 

PEAK; 

3.33333 

a mra 1 

C« WWW 

50.3303 

100.333 


1 

ASCENT/DESCENT 

NORMAL; 

3.33333 

3.33333 

ESSENTIAL POWER REQUIRED (y/n); N 

!■#- f 


PEAK; 

v# Wwv 

3.33333 

AMOUNT (watts); 3.30308 

1 

PRELAUNCH 

NORMAL; 

PEAK: 

3.33333 

3.33333 

3.33333 

0.00333 

ESSENTIAL ENER6Y ( kwh ) ; 8. 33383 


TOTAL ENERGY (kwh): 3.23333 

THERMAL/FLUID ACCOMMODATIONS 


AVICNICS AIR LOOP 
MPE FLUID LOOP 
CABIN AIR 


COOLING (watts) FLOWRATE (kg/hr) 
0.33333 8.33003 

0.33333 3.33333 

53.3333 3.33033 


VENTING 

VACUUM (abar) : 0.33330 FLOW (g»/s): 0.30330 QUANTITY (graas); 0.33333 

CttmfD/CWRGL (externally supplied) 

TELEMETRY (y/n) : N DATA RECORDING (y/n) : N EXTERNAL CONTRCL (y/n): N DGWM.INK DATA (y/n): N UPLINK CONTROL (y/n) j N 
OPERATIONS 

CREW TIME REQUIRED (hrs): 43.333 NO. OF CREWMEN: 1 MAX TIME/OPERATION (hrs): 2.3338 

COMMENTS (crew): SETUP, INITIALIZATION, SAMPLE CHANGEOUT, SHUTDOWN. 

CONSTRAINTS 

LIGHTING (y/n): N WATER DWtPS (y/n); N VERNIER THRUSTERS (y/n): N CREW MOTION (y/n): N VENTING (y/n): N 
POINTING/STABILIZATION 

TARGETS REQUIRED (y/n): N S-LEVEL REQUIRED: 8,33133 TOTAL RUNTIME REQUIRED (hrs): 54.33 

ORBIT PARAMETERS 

ALTITUDE REQUIRED (n«i): 3 INCLINATION (degrees): 3.033 ATTITUDE: 0 

REMARKS: 64 HOURS TOTAL EXPERIMENT DURATION. WOULD LIKE A RECORD OF ALL SHUTTLE MAJOR DISTURBANCE EVENTS (OKS FIRINGS, ETC.). 
EXPERIMENT REQUIREMENTS SHOULD NOT IMPOSE ANY CONSTRAINTS ON THE MISSION. 


CONTACT; MIKE MARTIN TONE: 213-922-4333 

HAS JEA (MOU OR OTHER PROGRAM) BEEN APPROVED? Y 
WHICH PROGRAM AND APPLICATION DATE? JEA 
IF APPROVED, WHEN SIGNED? 83/81/87 

FLIGHTS FlOWN TO DATE: 1 . IF CURRENTLY MANIFESTED, WICM FLIGHT^ FLT 29 


ORIGINAL PAGE *S 
OF POOR QUALITY 
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05/O3/33 

EXPERIMENT REQUIREMENTS 

JEA/CCDS/SPONSCR: EATTELLE EXPERIMENT; HYDROTHERMAL INORGANIC CRYSTAL GSOVTH 

EXPERIMENT #: 1 

EXPERIMENT OBJECTIVES: THIS EXPERIMENT WILL SYNTHESIZE ZEOLITE CRYSTALS IN A LOW TEMPERATURE FURNACE. 



NUMBER OF LAIMXES: 3 REQUESTED 1ST LAUNCH: 03/01/92 TURNAROUND 'ncnths): 5 

CURRENT STATUS OF HARDWARE (concept, laockup, protoflight unit, flight unit): CONCEPT 

DIMENSIONS (cb) X or di arise ter; J.WJM Y or lergth: 3.0C863 Z: 3.00000 VOLUME m3' : 3. 03080 
MASS (kg, including stowage): 31.8000 

REQUESTED CARRIER: MIDDECX LOCKERS i USAGE (0-100) : 100 

OTHER COMPATIBLE CARRIERS: MAR, SPACEHAB 

POWER DC (watts) 

ON-ORBIT NORMAL: 0.00000 

PEAK: 0.00O0O 

(SCENT/DESCENT NORMAL: 0.00000 

PEAK: 0.O00O0 

PRELAUNCH NORMAL: 0.80O00 

PEAK: 0.00000 

TOTAL ENER6Y (kwh) ; 0.00000 

THERMAL/FLUID ACCOMMODATIONS 

AVIONICS AIR LOOP 
MPE FLUID LOOP 
CABIN AIR 

VOTING 

VACUUM (wbar): 8.08000 ftOU (gw/s): 0.00000 QUANTITY (grans): 8.00600 

COMMAND/CONTROL (externally supplied) 

TSUCTRY (y/n): Y DATA RECORDING (y/n): N EXTERNAL CONTROL (y/n) : N DOWNLINK DATA !y/n): N UPLINK CONTROL !y/n! : N 
OPERATIONS 

CREW TIRE REQUIRED (hrs): 3.0000 NO. OF CREWMEN: 1 MAX TIME/OPERATION fhrs): 6.0800 

COMMENTS (crew) : LOADING SAMPLES; TURN APPARATUS SWITHCHES ON/OFF, 0E3ERVE PERIODICALLY. 

CONSTRAINTS 

LIGHTING (y/n): N WATER DUMPS (y/n): N VERNIER THRUSTERS (y/nl : N CREW MOTION (y/n): N VENTING (y/n): N 
POINTING/STABILIZATION 

TARGETS REQUIRED (y/n); N S-LEVEL REQUIRED: 0. 00010 TOTAL RUNTIME REQUIRED (hrs): 144.0 

ORBIT PARAMETERS 

ALTITUDE REQUIRED (nwi): 0 INCLINATION (degrees): 0.000 ATTITUDE: 0 

REMARKS: HARDWARE WILL BE DESIGNED TO BE COMPATIBLE WITH SEVERAL POTENTIAL PAYLOAD CARRIER SYSTEMS, INCLUDING MIDDECK 
ACCOMMODATION RACK, SPACEHAB, OR MIDCECK LOCKERS. 

CONTACT: FRAJK JEUNEK PHONE: G 14-404-5375 

HAS JEA (MOU OR OTTER PROGRAM) EEEN APPROVED? Y 

WHICH PROGRAM AM) APPLICATION DATE 11 CCDS ORIGINAL PA Qc )3 

IF APPROVED, WIEN SIGNED? 18/01/35 Qp pQOR QUALITY 

FLIGHTS FLDUN TO DATE.-0- . IF CURRENTLY MANIFESTED, WHICH FLIGHT’ -0- V 

" 2 . 2-14 


COOLING (watts) 
0.00000 
0.00000 
0.00000 


FLOWRATE (kg/hr) 
0.00080 
0.00800 
0.00000 


AC (watts) 



0.80000 ESSENTIAL POWER REQUIRED (y/n): N 

0.00000 AMOUNT (watts): 0.88060 

0.00000 ESSENTIAL ENERGY (kwh): 0.00688 

0.00000 




8S/C2/S3 


JEfl/CCDS/SPONSORs BATTELLE 
EXPERIMENT #: 2 


EXPERIMENT REQUIREMENTS 
EXPERIJefT: POLYMER COMPOSITES 


original PAGE fs 

OF POOR QUALITY 


EXPERIMENT OBJECTIVES! THE OBJECTIVE Of THIS EXPERIMENT IS TO CATALYTICALLY CURE SEVERAL LIQUID POLYMER SYSTEMS LNE ER MICRGSRAVI7V 
CONDITIONS, 


NUMBER OF LAUNCHES: 2 REQUESTED 1ST LAUNCH: 13/01/30 TURNAROUND 'norths) : 2 

CURRENT STATUS OF HARDWARE (concept, aockup, protoflight unit, flight unit): CONCEPT 

Y or length: 44.0000 Z: £5. 8803 VOLUME (ca35 i 12230.0 


DIMENSIONS (cm) X or diameter: 52.3003 
MASS (kg, including storage) s 27.0030 

REQUESTED CARRIER: MIDDECK LOCKER 
OTHER COMPATIBLE CARRIERS: GAS 

POWER 


* USAGE (0-138) : 108 




DC (watts) 

AC (watts) 


ON-ORBIT 

NORMAL: 

150.888 

0.00000 



PEAK: 

150.808 

0.00080 


ASCENT/DESCENT 

NORMAL: 

8.00000 

0.00000 

ESSENTIAL POWER REQUIRED (y/n; : N 


PEAK; 

0.00000 

0.00000 

AMOUNT (watts): 0.00088 

PRELAUNCH 

NORMAL: 

0.00000 

3.00000 

ESSENTIAL ENERGY (kwh): 8.00008 


PEAK: 

9.08080 

0.08080 



TOTAL ENERGY (kwh) : 0. 15888 

THERMAL/FLUID ACCOMMODATIONS 


AVIONICS AIR LOOP 
MPE FLUID LOOP 
CABIN AIR 


COOLING (watts) FLOWRATE (kg/hr) 

0.00000 0.00000 

0.88000 0.00000 

0.00000 0.00000 


VENTING 

VACUUM (abar): 0. 


FJM (ga/s): 8. 


QUANTITY (grass): 8.80080 


COMMAND/CDNTRGL (externally supplied) 

TELEMETRY (y/n): N DATA RECORDING (y/n) : N EXTERNAL CONTROL (y/n): N DOWNLINK DATA (y/n) : N UPLINK CONTROL (y/n): N 


OPERATIONS 

CREW TIME REQUIRED (hrs) : 8.2588 NO. OF CREWMEN: i 

COMMENTS (crew) : ACTIVATE AND DEACTIVATE EXPERIMENT. 


MAX TIME/OPERATION (hrs): 8.8088 


CONSTRAINTS 

LIGHTING (y/n): N WATER DUMPS (y/n): N VERNIER THRUSTERS (y/n): N CREW MOTION (y/n): N VESTING (y/n): N 


POINTING/STABILIZATION 
TARGETS REQUIRED (y/n) : N 

ORBIT PARAMETERS 
ALTITUDE REQUIRED (mi): 


G-LEVEL REQUIRED: 8. 


TOTAL RUNTIME REQUIRED (hrs): 8.230 


8 INCLINATION (degrees): 0.888 ATTITUDE: 8 

REMARKS: EXPERIMENT WILL ALSO FLY ON SOUNDING ROCKET IN FALL ISAS. PAYLOAD COULD BE ACCOMHOCA“ED IN MIDDECK OR GAS CAL'. 

CONTACT: FRANK JELINEK PHONE: 514-424-S37S 

HAS JEA (MOU OR OTHER PROGRAM) BEEN APPROVED’ Y 
WHICH PROGRAM AND APPLICATION DATE? CCDS 
IF APPROVED, WHEN SIGNED? 18/81/55 

FLIGHTS FLOWN TO DATE:-0- , IF CURRENTLY MANIFESTED, WHICH FLIGHT? -8- 


2 . 2-15 


EXPERIMENT REQUIREMENTS 

JEA/CCDS/SPGNSGR: BATTELLE EXPERIMENT: •E^BEfiNE FORMATION 

EXPERIMENT Is 3 

EXPERIMENT OBJECTIVES: TO PRODUCE CONTROLLED POROSITY POLYMER EMEERANES BY DIFFUSION OF CYANIC SOLVENTS FROM THIN c * ; M £0 : Y*ER 
MEMBRANES. 


NJNBER IF LAUNCHES: 5 REQUESTED 1ST LAUNCH: 31/87/S9 TURNAROUND (norths): 3 

CURRENT STATUS OF HARDWARE (concept, lockup, protoflight unit, flight unit): CONCEPT 

DIMENSIE&IS (ca) X or diaaeter: 0.33000 Y or length: O. 30338 Z: 0.30800 VOLUME (ca3) : 3.03030 
MASS (kg, including stowage): 4.03038 


REQUESTED CARRIER: MIDDECK LOCKER 


% USAGE (8-130) ; 

199 

OTHER COMPATIBLE CARRIERS: 





POWER 


DC <*atts) 

AC (*atts) 


ON-ORBIT 

NORMAL: 

0.88030 

0.08888 



PEAK: 

0.30038 

0. 03380 


ASCENT/DESCENT 

NORMAL: 

0.03838 

8.80330 

ESSENTIAL POWER REQUIRED (y/n) : V 


PEAK: 

0.08030 

8.38080 

AMOUNT (watts) : O.089M 

PRELAUNCH 

NORMAL: 

0.30338 

0.00000 

ESSENTIAL ENERGY (kwh): 0 a\’3&0 


PEAK: 

0.80380 

8.08380 


TOTAL ENERGY (Iwh! 

1; 0.38888 




17CRMAL/FLUID ACCOMODATIONS 



AVIONICS AIR LOOP 
MPE FLUID LOOP 
CABIN AIR 


COOLING (watts) 
0.38388 
0.38830 
0.08830 


FLOWRATE fkg/hr) 
0.00830 
8.33830 
0.08338 



VENTING 

VACIWI (abar): 0.00000 FLOW (ga/s): 0.00308 QUANTITY (graas): 8,83880 


(&WND/CONTRQI (externally supplied) 

TELEMETRY (y/n): N DATA RECORDING (y/n): N EXTERNAL CONTROL (y/n) : N DOWNLINK DATA (y/r> : N UPLINK CONTROL (y/n): N 


OPERATIONS 

CO TIME REQUIRED (hrs): 0.2000 NO, OF CREWMEN: 1 MAX TIME/OPERATION (hrs): 0.28OC 

COWENTS (crew): TURN A VALVE. 


CONSTRAINTS 

LIGHTING (y/n) : N WATER DUMPS (y/n) : N VERNIER THRUSTERS (y/ni : N CREW MOTION (y/n) : H VENTING (y/-) , N 
POINTING/ST® ILIZATIQN 

TARGETS REQUIRED (y/n) : N G-LEVa REQUIRED: 0.80010 TOTAL RUNTIME REQUIRED (hrs): J..000 

ORBIT PARAMETERS 

ALTITUDE REQUIRED (mi): 9 INCLINATION (degrees): 0.000 ATTITUDE: 0 


REMARKS: 


m 


a t 


CONTACT: FRANK jaiNEK PHONE: S14-424-S376 

HAS JEA !MOJ OR OTTER PROGRAM) BEEN APPROVED? Y 
WHICH PROGRAM AND APPLICATION DATE? CCDS 
IF APPROVED, WHEN SIGNED? 10/01/65 

aiGHTS aOWN TO DATE:-?- . IF CURRENTLY MANIFESTED, WHICH FLIGHT - 3 - 

2.2-16 
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JEA/CCDS/SPQNSCR: BATTELLE 
EXPERIMENT *: 4 


EXPERIMET REQUIREMENTS 
EXPERIMENT : DOPED NON-LINEAR OPTIC SliSTRATES 


EXPERIMENT OBJECTIVES; THIS EXPERIMENT WILL DETERMINE THE EFFECT CF NICROGRAVITY ON NGN-LINEAR OPTIC PROPERTIES OF :QLYMSRIC 
MATERIALS. 


NUMBER OF LAUNCHES: 3 

REQUESTED 1ST LAUNCH; 01/01/90 

TURNAROUND (norths) : 

CURRENT STATUS OF HARDWARE (concept, 

lockup, pretof light unit, flight 

unit): CONCEPT ' 

DIMENSIONS (era) X or diameter; 52. 

3080 Y or 

length; 44.3388 

Z: 25.3088 VOLUME (cn?3) : :55: 

MASS (kg, including storage): 13.3300 



REQUESTED CARRIER: MIDDECX LOCKER 


% USAGE (8-188): 

188 

OTHER COMPATIBLE CARRIERS: GAS CAN. 




POWER 

DC (waits) 

AC (watts) 


ON-ORBIT NORMAL: 

8.08808 

0.80888 


PEAK: 

8.30380 

0.00830 


ASCENT/DESCENT NORMAL: 

8.38880 

0.88880 

ESSENTIAL POWER REQUIRED (y/n) ; N 

PEW: 

0.83880 

8.38808 

AMOUNT (watts); 0.38880 

PRELAWCH NORMAL: 

0.83088 

8.00000 

ESSENTIAL ENERGY (kwh): 8.33383 

PEAK: 

8.38830 

8.08008 


TOTAL ENERGY (kwh) : 0.33308 



THERMAL/FLUID ACCOMMODATIONS 





COOLING (Matts) FLOWRATE (kg/hr) 

AVIONICS AIR LOOP 

0.38883 

0.88033 


MPE FLUID LOOP 

0.38880 

3.00000 


CABIN AIR 

8.88880 

3.80308 


VENTING 




VACUUM (sbar) : 3.90300 FLOW (gi/s): 8.08030 

QUANTITY (grans) : 

0.30808 


CO»^/CCNTROL (externally supplied) 

TELEMETRY <y/n)s M DATA RECORDING (y/n) : N EXTERNAL CONTROL (y/n): N DOWNLINK DATA (y Mi N UPLINK CONTROL (y/n) : N 


OPERATIONS 

CREW TIME REQUIRED (hr*): 8.5 838 NO. OF CREWENs 1 

COMMENTS (crew) : ACTIVATE/DEACTIVATE EXPERIIOT. 


MAX TIME/CPERATION (hrs): 3.0000 


CONSTRAINTS 

LIGHTING (y/n); N WATER DUMPS (y/n); N VERNIER THRUSTERS (y/n); N CREW MOTION (y Mi N VENTING (y/n); N 
POINTING/STAEILI ZATIGN 

TARGETS REQUIRED (y/n); N 6-LEVEL REQUIRED; 0.30010 TOTAL RUNTIME REQUIRED (hrs): 1.553 

ORBIT PARAMETERS 

ALTITUDE REQUIRED (rah): 3 INCLINATION (degrees) : 8.088 ATTITUDE: 0 

REMARKS: EQUIPMENT WILL ALSO FLY ON A SOUNDING ROCKET IN FALL 1389. COULD EE ACCOMMODATED IN MIDDECK OR GAS CAN. 


CONTACT; FRANK JELINEK PHONE: S14-424-537S 

HAS JEA (MGU OR OTHER PROGRAM) BEEN APPROVED? Y 
WHICH PROGRAM AND APPLICATION DATE? CCDS 
IF APPROVED, WHEN SIGNED? 18/01/65 

FLIGHTS FLOWN TO DATE:-*- , IF CURRENTLY MANIFESTED, WHICH FLIGHT? -3- 


0RK3INAL PAGE IS 

OF POOR QUALITY 






EXPERIMENT REQUIREMENTS 


05/02/S! 


JEfl/CCDS/SPQNSQR: SflTTELLE EXPERIMENT : FLCA7 ZONE CRVSTflL e&OSTH CP Cats 

EXPERIMENT *: 5 


EXPERIMENT OBJECTIVES! 


MICROGRAVITY MATERIALS PROCESSING EXPERIMENT TO DEMONSTRATE THE FEASIBILITY G? PRODUCING LARGE, 
HIGH-QUALITY, SINGLE-CRYSTAL SPECIMENS OF CADMIUM TELLUR IDE (CJ’e, . THESE SPECIE'S WIL. EE USED 
SUBSEQUENT DEVICE-PERFORMANCE TESTS. 


(OfflER OF LAUNCHES: 2 REQUESTED 1ST LAUNCH: 07/O1/S3 TURNAROUND (nont Ms- 5 : 9 

CURRENT STATUS OF HARDWARE (concept, acckup, protoflight unit, flight unit); CONCEPT 

DIMENSIONS (cb) X or diaseter: 8,88800 Y or length: 8,83000 Z: 0.80083 'VOLUME (en3; : 3.00300 
MASS (kg, including stowage): 91.0008 

REQ1ESTED CARRIER: SPACELAB RACK * USAGE (0-100) : 130 

OTHER COMPATIBLE CARRIERS: 


POWER 

DC {Mitts) AC 

(watts) 


ON-ORBIT NO ML'. 

0.00000 

0.00000 


PEAK: 

l^J 

0.00000 


ASCENT/DESCENT NORMAL: 

0.00000 

0.00000 

ESSENTIAL POWER REQUIRED (y/r) : ! 

PEAK: 

8.00m 

0.00000 

AMOUNT (watts): 0.00080 

PRELAUNCH NORMAL: 

0.00m 

0.00000 

ESSENTIAL ENERGY (Mh 0.00880 

PEAK: 

8.00000 

0.00000 


TOTAL ENERGY (kwh) : 8.00088 



THERNAL/FLUID ACCOMODATIONS 





COOLING (watts) 

FLOURATE (kg/hf*) 

AVIONICS AIR LOOP 

0.00m 

0.00C00 


fK FLUID LOOP 

0.00000 

0.00000 


CABIN AIR 

0.00000 

0.00000 



VENTING 

VACtWI (Mbar) ; 0.00000 FLOW tgn/s): 0.00000 QUANTITY (grasis): 0.00000 

COMMAND / CONTROL (externally supplied) 

TELEMETRY (y/n): N DATA RECORDING (y/n): N EXTERNAL CONTROL (y/n) : N DOWNLINK DATA (y/r) ; Y UPLINK CONTROL (y/»): n 
OPERATIONS 

CREW TIME REQUIRED (hrs): 6.0000 NO. OF CREWMEN: 1 MAX TIME/OPERATION (hrs): 0.:000 

COWENTS (crew) : SAMPLE INSERTION/REMOVAL, MONITORING, MINOR SERVICING, ACTIVATE/DEACTIVATE. 

CONSTRAINTS 

LIGHTING (y/n): N WATER DUMPS (y/n): N VERNIER THRUSTERS (y/n): N CREW MOTION (y/n): N VENTING (y/n): H 
POINTING/STABILIZATION 

TARGETS REQUIRED (y/n): N S-LEVEL REQUIRED: 0.00010 TOTAL RUNTIME REQUIRED (hrs!: 55.09 

ORBIT PARAMETERS 

ALTITUDE REQUIRED (rwi): 0 INCLINATION (degrees): 0.000 ATTITUDE: 0 


REMARKS: EACH SAMPLE WILL REQUIRE 6 HOURS TO PROCESS. A TOTAL OF SIX SAMPLES ARE SLATED T8 EE PROCESSED. CFWTIME ~f 1 HOUR 
SAMPLE IS ESTIMATED. 


2.2-18 


CONTACT: FRANK JELI.NEK PHONE: 614-424-6375 

HAS JEA (MOU OH OTHER PROGRAM) SEEN APPROVED? Y 
WHICH PROGRAM AND APPLICATION DATE? CCDS 
IF APPROVED, WHEN SIGNED? 10/0 1/6S 

FLIGHTS FLOWN TO DATE:-0- , IF CURRENTLY MANIFESTED, WHICH FLIGHT’ 1 -3- 


ORIG'.NAL PAGE IS 

OF POOR QUALITY 


■J5/«2/£s 


TT experiment ssouiaesrs 

x 

JEA/CCDS/SPONSCR: EATTELLE EXPERIMENT : POLYMER YEYE EhNEE 

J, EXPERIMENT #: 6 

EXPERIMENT OBJECTIVES; T* OBJECTIVE OF THIS EXPERIMENT IS TO FLASH EVAPORATE MIXED SOLVENT SYSTEMS IN THE ABSENCE OF CONVECTION 
"T CONTROL! TIE POROSITY OF A POLYMER MEMBRANE. 

, -.1 



NUMBER OF LAUNCHES: 3 REQUESTED 1ST LAUNCH: 03/01/50 TURNAROUND 'norths) : 3 

CURRENT STATUS OF HARDWARE (concept, mockup, proioflight un it, flight : CONCEPT 









- i 



DIMENSIONS (cm) X or diaaeter: 53. 3300 V or length: 44,(3*300 Z: Sa.0003 VOLUME (csi3)j 57900. O 
JWSS (kg, including stowage); 5.33000 


REQUESTED CARRIER; MIDDECK LOCKER % USAGE (0-100) : 4 M 

OTHER COMPATIBLE CARRIERS: *E3 




DC (watts) 

AC (watts) 


ON-ORBIT 

NORMAL; 

0.00000 

0.00000 



PEAK; 

0.00000 

0.00000 


ASCENT/DESCENT 

NORMAL; 

0.00000 

0.00000 

ESSENTIAL POWER REQUIRED : y /n'<: V 


PEAK; 

0.00000 

0.00000 

A.YCUNT (Mtts): 0.OOCB8 

PRELAUNCH 

NORMAL; 

vt vWWW 

0.00000 

ESSENTIAL ENERGY Jk<ihh 3.W3«0 


PEAK: 

0.00000 

0.00000 



TOTAL ENERGY (kwh) : 0.00009 


THERMAL/FLUID ACCWIODATIONS 

AVIONICS AIR LOOP 
NPE FLUID LOGP 
CABIN AIR 


COOLING (watts) 
0.00000 
0.00000 
0.00000 


FLOWRATE (kg/hr) 
0.00000 
0.00000 
0.00000 


VENTING 

VACUUM (nbar) : 0.90000 FLOW (ga/s): 0.00000 QUANTITY (grams) ; 0.09000 

COMMAND/CONTRGL (externally supplied) 

TELEMETRY (y/n): N DATA RECORDING (y/n): N EXTERNAL CONTROL (y/n) ; N DOWNLINK DATA (y/r) : N UPLINK CONTROL (y/r) ; N 


OPERATIONS 

CREW TIME REQUIRED (hrs)s 0.2000 NO. OF CREWMEN; 1 MAX TIME/OPEFATICN (hrsJ : 0.2330 

COMMENTS (crew): TURN A VALVE. 


CONSTRAINTS 

LIGHTING (y/n): N WATER DUMPS (y/n); N VERNIER THRUSTERS (y/n); N CREW MOTION (y/n); N VENTING (y/O ; H 
POINTIJffi/STABILIZATION 

TARGETS REQUIRED (y/n); N S-LEVEL REQUIRED: 0.00010 TOTAL RUNTIME REQUIRED (hrs) : 0.0*3 

ORBIT PARAMETERS 

ALTITUDE REQUIRED (rwi): 0 INCLINATION (degrees); 0.000 ATTITUDE; 0 

REMARKS: SAME EQUIPMENT DESIGN AS THE MEMERANE FORMATION EXPERIMENT PROPOSED BY BATTEHE. 

CONTACT; FRANK JELINEK PHONE: S14-424-G375 

HAS JEA (MOU OR 0T)€R PROGRAM) BEEN APPROVED 11 Y 
WHICH PROGRAM AND APPLICATION DATE 11 CCDS 
IF APPROVED, WHEN SIGNED? 10/01/S5 

FLIGHTS FLOWN TO DATEs-G- , IF CURRENTLY MANIFESTED, WHICH FLIGHT? -0- 


ORIGINAL PAGE IS 
OF POOR QUALITY 
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es/os/s? 


EXPERIMENT REQUIREMENTS 

JEA/CCDS/5PGNSQR : BATTELLE EXPERIMENT : INORGANIC CRYSTAL GROWTH FROM SOLUTION 

EXPERTS fts 7 


EXPERIMENT OBJECTIVES: TO DEMONSTRATE THE FEASIBILITY OF PRODUCING INORGANIC CRYSTALS BY SOLUTION GROWTH UNDER MICRCSRAVI^Y 
CONDITIONS USING THE CURRENT OR MODIFIED VERSION OF THE MQNUD ISPS REE LATEX REACTOR MLR), 


NUMBER OF LAUNOCS: 3 REQUESTED 1ST LAUNCH: 91/97/39 TURNAROUND (oc^h*)s 9 


CURRENT STATUS OF HARDWARE (concept, aockup, protoflight unit, flight unit): R.IGHT UNIT 


DIMENSIONS (cm) X or diaaeter: 9.30909 Y or length: 3. 39900 Z: 0.00009 VOLUME (cn3J : 0.03000 
MASS (kg, including stowage) j 73.0900 


REQUESTED CARRIER: MIDDECK EAC % USAGE <0-199) * 100 

OTHER COMPATIBLE CARRIERS: NONE 


POWER 

DC (watts) 

AC (watts) 


ON-ORBIT NORMAL: 

75.9999 

0.09900 


PEAK: 

3S2.090 

0.00000 


ASCENT /DESCENT NORMAL: 

0.90099 

0.99009 

ESSENTIAL POWER REQUIRED Cy lr\i 3 

PEAK: 

0.00990 

0.80996 

AMOUNT (watts): 9.00998 

PRELAUNCH NORMAL: 

0.09090 

0.09099 

ESSENTIAL ENERGY fk*«) : 9.90909 

peak: 0.00000 

TOTAL ENERGY (kwh) : O.OOOOQ 

0.00000 


THERMAL/FLUID ACCOMMODATIONS 


COOLING (watts) FLOWRATE (kg /hr) 

AVIONICS AIR LXP 

0.00000 

0.00000 


MPE FLUID LOOP 

0.99090 

0.00099 


CABIN AIR 

Ci wwc 

0.00000 


VENTING 

VACUUM (fflbar) ; 9.00990 FLOW (g«/s> 

: 0.00000 

QUANTITY (graas) : 

9.00808 


CQWND/CCNTRQL (externally supplied) 

TELEMETRY (y/n): N DATA RECORDING (y/n): N EXTERNAL CONTROL (y/n): N DOWNLINK DATA (y/'h N UPLINK CONTROL (y/V- : N 
OPERATIONS 

CREW TIME REQUIfO (hrs): 0.2990 NO. OF CREWMEN; 1 MAX TIME/GPERATION (hrs): 8.S 899 

COIWENTS (crew): ACTIVATION AND DEACTIVATION OF EXPERIMENT, 


CONSTRAINTS 

LIGHTING (y/n) : M WATER DUMPS (y/n) : N VERNIER THRUSTERS (y/n) : N C=EW MOTION (y/n) : N VENTING (y/n) : N 
POINTING/STABILIZATION 

TARGETS REQUIRED (y/n): N S-LEVEL REQUIRED: 0.96010 TOTAL RUNTIME REQUIRED (hrs); 7199 

ORBIT PARAMETERS 

ALTITUDE REQUIRED (mi): 0 INCLINATION (degrees): 0.099 ATTITUDE: 9 


REMARKS: POWER IN PREPROCESS MODE IS 75 WATTS. EXPERIMENT WILL UTILIZE THE MLR HARDWARE. 

CONTACT: FRANK JELI!€K PHONE: SW-«4-537B 

HAS JEA (MOU OR OTHER PROGRAM) BEEN APPROVED? Y ORIGINAL PAGE IS 

WHICH PROGRAM AND APPLICATION DATE? CCDS qc pQQO QUALITY 

IF APPROVED, WHEN SIGNED? 10/01/35 V 

FLIGHTS FLOWN TO DATE: 9 . IF CURRENTLY MANIFESTED, WHICH FLIGHT" 9 

2.2-20 











EXPERIMENT 3EQUI REMEN’E 




JEA/CCD5/SPCNSCR : CASE WESTERN 


EXPERIMENT ; COMPOSITE MPTERI AuS ‘OR -UNA* rRuTURcS ENVIEOV^AL "HE" 
FIXURE 


T 

•j 


EXPERIMENT S: 1 

EXPERIMENT OBJECTIVES: SEMI -PERMANENT LUNAR ENVIRONMENTAL TEST FIXTURE, DESIGNED TO EVALUATE AND REPORT Ti-E LONG TERM STABILITY CF 
CCMPOSITE MATERIALS PLACED IN SERVICE CN THE LUNAR SURFACE. 


NUMBER OF LAUNCHES: 1 REQUESTED 1ST LAUNCH: 83X01/55 TURNAROUND (norths) :-8- 

CURRENT STATUS OF HARDWARE (concept, taockup, protoflight unit, flight unit): CONCEPT 

DIMENSIONS (co) X or diarseter;-8- Y or length: -8- Z:-8- VOLUME (ctui;-*- 

MASS (kg, including stowage) : SOS. 888 


■ .-i— 

REQUESTED CARRIER: TBD 



* USAGE (8-180) :-8- 

j 

OTHER COMPATIBLE CARRIERS: - 

8- 




POWER 


DC (watts) 

AC (watts) 

* v 

ON-ORBIT 

NORMAL: 

1788.80 

-0- 



PEAK: 

-8- 

-0- 


ASCENT/DESCENT 

NORMAL: 

1788.88 

-8* ESSENTIAL POWER REQUIRED (y/n 

7.1 7 

- “'t 


PEAK: 

-0- 

-8- fiMCXJNT (watts): -0- 

: “TW 

_ la ■ 

PRELAUNCH 

NORMAL; 

-8- 

-8- ESSENTIAL ENERGY (kwh) : -8- 

r*V .•* 


PEAK: 

-8- 

-8- 

W T 

TOTAL ENERGY (kwh): -0- 



: .-7'^r 





\ 7 

THERMAL/FLUID ACCOiWDATIONS 




- -t 



COOLING (watts) FwOWRATS (kg/hr) 

: -Vets 

AVIONICS AIR LOOP 


-8- 

-8- 

j ' 

MPE FLUID LOOP 


-8- 

-0- 


CABIN AIR 


-8- 

-8- 


•V 1 


VENTING 

VACUUM <»bar) : -0- 


FLOW (gm/sJ : -8- 


QUANTITY (gra«s) : -8- 


COMND/CONTRCL (externally supplied) 

TELEMETRY (y/n): Y DATA REC0RDIN6 (y/n); Y EXTERNAL CONTROL (y/n): Y DOWNLINK DATA (y/r) : Y UPLINK CONTROL fy/*) : Y 
OPERATIONS 

CREW TIME REQUIRED (hrs>:-8- NO. OF CREWMENi-8- MAX TIME/OPERATION (hrs) :-9- 

COMCNTS (crew) : CREW REQUIREMENTS ARE TO EE DETERMINED. SOME MINOR ASSEMBLY IS ANTICIPATED. 


TTT 

" ' -i 


CONSTRAINTS 

LIGHTING (y/n) : - WATER DUMPS (y/n) : - VERNIER THRUSTERS (y/n) ; - CREW MOTION (y/S : - 


P0INTING/STABILI2ATICN 
TARGETS REQUIRED (y/n): - 

ORBIT PARAMETERS 
ALTITUDE REQUIRED (n*i): -0- 


G-LEVEL REQUIRED:-8- 


INCLINATION (degrees): -8- 


TQTAL RUNTIME REQUIRED (hrs) :-3- 


A7TI7JDE: -0- 


vENTING (y/n) : - 


REMARKS: THIS FLIGHT REQUEST WOULD BE OPTIMIZED BY THE RETURN OF A PREVIOUSLY DISCARDED SPACE VEHICLE OR S^JCURhL SUBSYSTEM PCM 
THE LUNAR SURFACE. THE ASSUMPTION IS THAT THE DEPLOYMENT OF THE LUNAR MATER I LAS TEST FIXTURE WOULD BE PERFORMED 
CONVENIENT WITH THE RECOVERY OF A LUNAR 'VEHICLE. 


. '\ 


JT T ^7T ? -,7,T 

: i»j. *.*. ; . ' ' 


CONTACT: JOHN WALLACE PHONE: 21S-363-4222 

HAS JEA (MGU OR OTHER PROGRAM) BEEN APPROVED? Y 
WHICH PROGRAM AND APPLICATION DATE? CCDS 
IF APPROVED, WHEN SIGNED? 18/81/57 

FLIGHTS FLOWN TO DATE: -8- . IF CURRENTLY MANIFESTED, WHICH .FLIGHT? -8- 

^ ./■ ■r'T ■ , . 


ORIGINAL PAGE 13 

OF POOR QUALITY 


2.2-21 


EXPERIMENT REQUIREMENTS 


JEA/CCDS/SPONSQR : CASE WESTERN 


EXPERIMENT 5 LONG DURATION EXPOSURE O’ COMPOSITE MATERIALS FOR SPACE 
STRUCTURES 


EXPERIMENT 4: 2 

EXPERIMENT OBJECTIVES: DETAILED PAYLOAD DESCRIPTION IS TBB. CURRENTLY THERE EXISTS A REQUIREMENT Tu PERFORM REAL TIME MULTIPLE LONG 
DURATION COMPOSITE MATER IAL3 FOR SPACE STRICTURES, EWIRONMETAL DEBREEAHGN EXPERIMENTS AND /EPIFICATTGNS. 


NUMBER OF LAUNCHES: 2 REQUESTED 1ST LAUNCH: 03/01/94 TURNAROUND tenths): 12 

CURRENT STATUS OF HARDWAf^ (concept, raockup, protoflight unit, flight unit): CONCEPT 

DIMENSIONS (c») X or dia»eter:-0- Y cr length:-*- Z:-0- VOLUME (ca35:-0- 


DIMENSIONS (08) X or dia»eter:-0- 
MASS (kg, including stowage): -0- 

REQUESTED CARRIER: SPACEHAB 
OTHER COMPATIBLE CARRIERS: LDEF 


i USAGE (0-100) : 100 



DC (watts) 

AC (watts) 


ON-ORBIT 

NO ML* -0- 

-0- 



PEAK; -0- 

-0- 


ASCENT/DESCENT 

NGRMAL: -0- 

-0- 

ESSENTIAL POWER REQUIRED (y/n) 


PEAK: -0- 

-0- 

AMOUNT (watts): -0- 

PRELAUNCH 

ngrmal: -0- 

-0- 

ESSENTIAL ENERGY (kwh): -3- 


PEAK: -0- 

-0- 



TOTAL ENERGY (kwh) : -0- 

DCim/FLUID ACCOTODATIDNS 

AVIONICS AIR LOOP 
NPE FLUID LOOP 
CABIN AIR 


COOLING (watts) FLOWRATE ikg/M 
- 0 - 

- 0 - - 0 - 

- 0 - 


VENTING 

VACU« (nbar) : -0- 


FLQW (gn/s) : -0- 


QUANTITY (grams): -0- 


COlWND/CaNTROL (externally supplied) 

TELEMETRY (y/n): Y DATA RECORDING (y/n): Y EXTERNAL CONTROL iy/n): Y DOWNLINK DATA (y/n); Y UPLINK CONTROL (y/ri : Y 


ITERATIONS 

CREW TIME REQUIRED (hrs) :-0- NO, OF CREWMEN:-0- 

COhfENTS (crew): CREW REQUIREMENTS ARE TED. 


MAX TIM7 OPERATION (hrs)j-0- 


CONSTRAINTS 

LIGHTING (y/n): - WATER DUW^S (y/n): - VERNIER THRUSTERS (y/n): - CREW MOTION (y/n): - VENTING (y/n): 


PCINTING/STABILI2ATI0N 
TARGETS REQUIRED (y/n ) 2 


S-LEVEL REQUIRED;-0- 


TOTAL RUNTIME REQUIRED (hrs) : S r 3*. 


ORBIT PARA?€TERS 

ALTITUDE REQUIRED (mi): -8- INCLINATION (degrees) : ATTITUDE: 

REMARKS; RETURN OF LDEF-1 SPACECRAFT AND SUBSEQUENT SCIENTIFIC INVESTIGATION OF THE STRUCTURE AND EXPERIMENT, SHALI 
1CCHNISK FOR FINALIZATION OF THIS FLIGHT REQUEST, 


2J-22 


CONTACT: JOHN WALLACE PHONE: 215-2S5-*222 

HRS JEA (MOU OR OMR PROGRAM) BEEN APPROVED’ Y 
WHICH PROGRAM AND APPLICATION DATE? CCDS 
IF APPROVED, W® SIGNED? 13/01/57 

FLIGHTS FLOW! TO DATE:-*- . IF CURRENTLY MANIFESTED, WHICH FLIGHT -3- 


ORIGINAL PAGE 5$ 

OF POOR QUALITY 




!V --ViRT- 'r 

/• • v 

1 : i* T :;-.v 


: ' vi.'ii » ' - V’- 




EXP &:mr REQUIREMENT 


85/85 T3 


JEA/ CCDS/ SPONSOR ; CASE WESTERN 


EXPERIMENTS EXTENDED DURATION SPACE ENVIRONMENT OPPOSITE MATERIALS 

exposure xmse: 


- H 
< 1 


->3 

■:5* 

:,-*j 


EXPERIMENT #: 3 

EXPERIMENT OBJECTIVES; EXTENDED DURATION COMPOSITES SPACE STRUCTURES MATERIALS EXPOSURE TO ATOMIC OXYGEN -LUX. 

NUMBER OF LAUNCHES: A REQUESTED 1ST LAUNCH: 03/81/92 TURJvAROUND iwa«tts ) : 12 

CURRENT STATUS OF HARDWARE (concept, lockup, protoflight unit, flight unit): CONCEPT 

DIMENSIONS (css) X or dieter: 51.0009 Y cr length i 72.8809 Z:-8- VOLUME (cn3J: IVTTO. 

MASS (kg, including stowage): 77.8900 


'.■W 

sll 


: 


REQUESTED CARRIER: GAS (5 CU. FT.) 

OTHER COMPATIBLE CARRIERS: HITCHHIKER-6 

i USAGE 10-198) i 

: m 

POWER 

DC (watts) AC (watts) 


ON-ORBIT NORMAL: 

-0- 

-8- 


PEAK: 

-0- 

- 8 - 


ASCENT/DESCENT NORMAL: 

-0- 

-0-' 

ESSENTIAL POWER REQUIRED (y/n): 

PEAK: 

-0- 

- 8 - 

AMOUNT (watts) : -®- 

PRELAUNCH NORMAL: 

-0- 

-0- 

ESSENTIAL ENERGY (kwh) : -0- 

PEAK: 

-0- 

-0- 


TOTAL ENERGY (kwh) : -0- 
THERMAL/FuJID ACCOMMODATIONS 


COOLING 

(watts) FLOWRATE (kg/hr) 

AVIONICS AIR LOOP 

-0- 

-0- 


MPE FLUID LOOP 

- 0 - 

-0- 


CABIN AIR 

-8- 

-0- 


VENTING 

VACUUM (abar): -0- FLOW (gi»/s) 

1 : -®- 

QUANTITY (grams) s 

-0— 


COTAND/CCNTRQL {externally supplied) 

TELEMETRY (y/n): - DATA RECORDING Cy/nh - EXTERNAL CONTROL (y/nJ: - DOWNLINK DATA (y/% : - UPLINK CONTROL (y/n) : - 


; .^C 

-I 


Tl 


OPERATIONS 

CREW TIME REQUIRED (hrs): A, 8888 
COTENTS (crew) : OPEN/CLOSE GAS CAN 


NO. OF CREWMEN: 1 


MAX TIME/OPERATION (h-s):-®- 


CONSTRAINTS 

LIGHTING (y/n): - WATER DOTS (y/n): - 


VERNIER THRUSTERS (y/n): - CREW MOTION (y/n) : - VENTING (y/n) j - 


POINTING/STABILIZATION 
TARGETS REQUIRED (y/n): - 

ORBIT PARAMETERS 
ALTITUDE REQUIRED (mi): 


5-LEVEL REQUIRED:-®- 


INCLINATION (degrees): -9- 


TQTAL RUNTIME REQUIRED (hrs): :84.8 


ATTITUDE; EAY 


REMARKS: THE ANTICIPATED BAY FORWARD FLIGHT ATTITUDES OF THE ASML-1,2,3,4 IS ESSENTIAL TO THE SCIENTIFIC WORT OF 
HOWEVER DE-SCOPE OF THE EXPERIMENT TO HARD VACUUS EXPOSURE IS FEASIBLE. THIS EXPERIMENT REQUIRES THE USE 
MOTORIZED DOOR CANISTER. 


’HIS EXPERIMENT, 
OF ThE SPOC 


CONTACT: JOHN WALLACE PHONE: 215-255-4222 

HAS JEA (MOU OR O'TCR PROGRAM) BEEN APPROVED 1 Y 
WHICH PROGRAM AND APPLICATION DATE? CCDS 
■ IF APPROVED, WHEN SIGNED? 10/81/57 

FLIGHTS R.CWN TO DATE:-®- . IF CURRENTLY MANIFESTED, WHICH FLIGHT? -0- 


O RIOIMI PAGE is 

OF POOR QUALITY 


“2.2-23 




EXPERIMENT REQUIREMENT 


35 / 02/52 


A 


JER/CCDS/SPCNSORs CASE WESTERN 


EXPERI v ENTt limited citation space environment composite aerials 
EXPOSURE. 


-j 

r J 
, • -? 


EXPERIMENT #: 4 

EXPERIMENT OBJECTIVES; EVALUATION CF CANDIDATE SPACE STRUCTURE COMPOSITE MATERIALS FOR DEGRADATION DUE TO EXPOSURE TO S'fiCE 
E>* V I RGNMENTS USING GET-AWAY-SPECIAL MOTORIZED DOOR CANISTERS. 


£3 

■ y 'H 


NUMBER OF LAUNCHES: 3 REQUESTED 1ST LAUNCH: 03/31/S0 TURNAROUND fsostHs) : 5 

CURRENT STATUS OF HARDWARE (concept, lockup, protoflight ur it, flight :rith C0NCE? r 

Y or length: 72,0000 Z;-0- VOLUME (cs3); 14708$. 


DIMENSIONS (cm) X or diameter; 51.0000 
MASS (kg, ircluding stowage); 63.0080 

REQUESTED CARRIER; GAS (5 CU. FT. ) 

OTHER COMPATIBLE CARRIERS; HITCWIKER-G 


% USAGE (8-100)5 180 


fc'; 

POWER 

DC (watts) 

AC (watts) 



’’ H; 

ON-ORBIT 

NORMAL; -8- 

-8- 





PEAK; -8- 

“ 0 - 


fl 


ASCENT/DESCENT 

NCRMAL; -8- 

- 0 - 

ESSENTIA POWER REQUIRED (y/r) ; - 

■ 

./:v 


PEAK; -8- 

- 0 - 

AMOUNT (watts); -8- 

i 

) 

PRELAUNCH 

NORMAL: -8- 

-0- 

ESSEN7IAL ENERGY 'k*hJ; -8- 

™ 1 



PEAK: -8- 

-0- 


Ha 


TOTAL ENERGY (kwh) 

; -8- 



V 

:)T 

THERMAL/FLUID ACCONDAT!^ 




■ 



COOLING (watts) 

FLOWRATE (kg/hr) 

m 

'• • '"J 

AVIONICS AIR LOOP 

- 0 - 

- 0 - 




HPE RUID LOOP 

-8- 

- 0 “ 


m 

' , 
j 

CABIN AIR 

-8- 

-a- 


K| 


\ 

vl 


VENTING 
VACUUM (abarh 


FLOW (gi/s) i -8- 


QUANTITY (grams); -0- 


C$4MAND/CIWR0l (externally supplied) 

TELEMETRY (y/n); - DATA RECORDING (y/n): - EXTERNAL CONTROL (y/r) i - DOWNLINK DATA iyfr ) ; - UPLINK CONTROL [yh 


(DERATIONS 

CREW TINE REQUIRED (hrs) J 3.8808 NO. OF CREWMEN; 

COMMENTS (crew) ; CLOSE MOTORIZED DOOR OF GAS CAN. 


MAX TIME/QPERA7IQN (h-s) ; 2.0810 


DISTRAINTS 
LISHTING (y /n> : 


WATER DU«>S (y/n) s - VERIER THRUSTERS (y/n); - CREW MOTION (y/n) ; - VENTING (y/*> ; - 


PGIN7INS/STABILIZATIQN 
TARGETS .REQUIRED (y/n); - 

ORBIT PARAMETERS 
ALTITUDE REQUIRED (mi): 


B-LEVEL REQUIREB:-8- 


INCLINATION (degrees); -6- 


TOTAL RUNTIME REQUIRED (hrs); 163.8 


ATTITUDE; SUN 


REMAPS: 20 MINUTES OR MORE OF DIRECT EXPOSURE TO THETSUN FOLLOWED BY AN ORB ITER ATTITUDE WHICH WOULD OF^ER THE MAXIMUM 
ATOMIC OXYGEN FLUX INTO THE OPENED CANISTER FOR THE LONGEST DURATION POSSIBLE IS REQUIRED. THE USE CF KM-6 ALA! 
INCREASE THE SCIENTIFIC WORTH OF THE EXPERIMENT. 

0RK3IMAI PAGE *s 

CONTACT; JOHN WALLACE PHONE; 216-253-4222 OF POOR QUA MTV 

HAS JEA (MOU OR OTHER PROGRAM) BEEN APPROVED? Y | y 

^2.2^24^ WHICH PROGRAM AND APPLICATION DATE? CCDS 
IF APPRIZED, 18/81/87 


AMOUNT OF 
FORM WOULD 




i 






'*'**'■■ 'cV • T 


JEA/CCDS/SFQNSORs CLARKSON 


EXPERIMENT Jt®IK®T3 

EXPERIMENT; NON-LINEAR OPTICAL AND T RIGL VCIVE 3ULFA7S CR V BTAL GROiTH 
■’NLO-15 


EXPERIMENT #s 1 


'.3 


EXPERIMENT OBJECTIVES: A COMMERCIAL QUANTITY OF TBS AND A HIGHLY NON-LINEAR OPTICA. MATERIAL WILL BE GROWN F“CM AN AQUEOUS SOLUTION 
AT 43 DEGREES C. 




NUMBER OF LAUNCHES: 2 REQUESTED 1ST LAUNCH: 10/01/92 TURNAROUND (norths): 5 

CURRENT STATUS OF HARDWARE Concept, acckup, protoflight jr.it, flight --fit 5s CONCEPT 


TZzT 

DIMENSIONS few) X or diameter: 51. 
f$55 (kg, including stowage); -0- 

,O0®0 Y or 

length; 72.3000 

Zj-O- VCLLME (cb3: 

— -r 

REQUESTED CARRIER; SAS 
OTHER COMPATIBLE CARRIERS: -0- 


* USAGE (0-13C) 

; 130 


POWER 

DC (watts) 

AC (watts) 


Sf 

x 

CN-GRBIT NORMAL; 

-0- 

-0- 


PEAK; 

-0- 

-0- 



ASCENT/CESCENT NORMAL; 

-0- 

-0- 

ESSENTIAL POWER REQUIRED (y, 

;? • 

PEAK; 

-0- 

-0- 

AMOUNT (watts) : -0- 

tt 

. 

H 

W*i 

PRELAUNCH NORMAL: 

H?- 

-0- 

ESSENTIhL ENERGY (kwh): -O- 

PEAK; 

TOTAL ENERGY (kwh); -0- 
THERMAL/FLUID ACCOMMODATIONS 

-0- 

-0- 




COOLING (wat 

ts) FLOWRATE (kg 

/hr) 


AVIONICS AIR LOOP 

•0* 

-0- 



MPE FLUID LOOP 

-0- 

-0- 


v ‘ 1 

V€I“ " 

CABIN AIR 

VENTING 

-0- 

-0- 


• : J 

WKJW (abar): -9- FLOW (ga/s) : -9- 

QUANTITY (grass): 

—0— 


CaMI^ND/CONTROL (externally supplied) 

TELEMETRY (y/n) : - DATA RECORDING (y/n>; - EXTERNAL CONTROL (y/r) : - DOWNLINK DATA (y/r) s - UPLINK CONTROL (y/n) ; 


(DERATIONS 

CREW TIME REQUIRED <hrs):-0- 
COMMENTS (crew) s -0- 


NO. OF CREWMEN :-0- 


MAX TIME/OPERATION (hrs);-0- 


.•I 


CONSTRAINTS 

LIGHTING (y/n): - WATER DWPS (y/n); - VERNIER THRUSTERS (y/n); - CREW MQ T !QN (y/n): - VEN T INS <yW: - 


P0INTING/S7ABILIZA7I0N 
TARGETS REQUIRED (y/n) : - 

ORBIT PARAMETERS 
ALTITUDE REQUIRED (r.m>: -0- 


G-LEVEL REQUIRED:-^- 


INCLINATION (degrees); -0- 


TOTAL RUNTIME REQUIRED (hrs; ;-0- 


ATTITUDE; 


>3 

- a 




- ^5 

- V? . 


REMARKS; NO^ 


CONTACT; WILLIAM WILCOX PHONE; 313-253 -2335 

HAS JEA (MOU OR OTHER PROGRAM) BEEN APPROVED? Y 
WHICH PROGRAM AND APPLICATION DATE? CCDS 
IF APPROVED, MEN SIGNED? 09/01/35 

FLIGHTS FLOWN TO DATE;-®- . IF CURRENTLY MANIFESTED, WHICH FLIGHT" -3- 


ORIGINAL PAGE iS 

OF POOR QUALITY 


2.2-25 




NOTE* OF LAUNCHES! 2 REQUESTED 1ST LAUNCH: (53/01/52 TURNAROUND (earths! : S 

CURRENT STATUS OF HARE WARE (concept, mcckup, protoflight unit, flight unit): CCSCEP T 

DIMENSIONS (cm) X or diaaeter: 52.3000 Y or length: 44.0380 2: 53.8008 VOLUME IcnZii 1 14403. 

NASS (kg, including stowage): -0- 

REQUESTED CARRIER: NIDDECX LOCKER (2) i USAGE (8-180) : 180 

OTHER COMPATIBLE CARRIERS: -0- 

POWER X (watts) 

ON-ORBIT NCRMffl.: -0- 

PEAK: -0- 

ASCENT/DESCENT NORMAL: -0- 

PEAK: -0- 

PRELAUNCH NORMAL: -0- 

PEAK: -0- 

TOTAL ENERGY (kwh) : -0- 

THERMAL/FLUID ACCOMMODATIONS 

AVIONICS AIR LOGP 
MPE FLUID LOOP 
CABIN AIR 

VENTING 

VACUUM (ahar): -0- R.OW (ga/s): -0- QUANTITY (grass): -0- 

CdMMAND/CSNTROL (externally supplied) 

TELEMETRY (y/n) : - DATA RECORDING (y/n) : - EXTERNAL CONTROL (y/n) : - DOWNLINK CA r A fy/nJ : - UPLINK CONTROL (y/n) : - 
OPERATIONS 

CREW TIME REQUIRED (hrs):-0- NO. OF CREWMEN :-0- MAX TIIC/OPERATION (hrs):-0- 

CCWENTS (crew): -0- 

CONSTRAINTS 

LIGHTING (y/n): - WATER DUMPS (y/n): - VERNIER THRUSTERS (y/n): - CREW MOTION (y/n): - VESTING (y/n): - 

PGINTING/STABILIZATTGN 
TARGETS REQUIRED (y/n): - 

ORBIT PARAMETERS 
ALTITUDE REQUIRED (r»i) : -0- 

REMARKS: NCJC 

CONTACT: WILLIAM WILCOX PHONE: 315-253-232S 

HAS JEA (MCU OR OTHER PROGRAM) EEEN APPROVED? Y 
WHICH PROGRAM A® APPLICATION DATE? CCDS 
IF APPROVED, WHEN SIGNED? 8S/01/SS 

FLIGHTS FLOWN TO DATE:-0- . IF CURRENTLY MANIFESTED, WHICH FLIGHT? -8- 

2.2-26 


ORIGlTv'AL PAGE 13 

OF POOR QUALITY 


5-LEVEL REOUIREB:-0- TOTAL RUNTIME REQUIRED (hrsI;-0- 

INCLINATION (degrees): -0- ATTITUDE: -0- 


COOLING (watts! FLOWRATE (kg/hr) 
- 0 - - 0 - 

- 0 - - 0 - 

- 0 - - 0 - 


AC (watts) 


-0- 




-0- 

ESSENTIAL POWER REQUIRED 


AMOUNT (watts): -0- 

-0- 

ESSENTIAL ENERGY (k*h): 

-0- 





EXPERIMENT REQUIREMENTS 


JEA/CCD3/ SPONSOR: CLARKSON 


EXPERIMENT; LIQUID ENCAPSULATED M EL~ ZONE C. r INDIUM -LtMZ-1) 


EXPERIMENT *: 3 


EXPERIMENT OBJECTIVES: 


THE PROCESS FEASIBILITY OF THE LIQUID ENCAPSULATED MELT ZONE TECHNIQUE 
RELATIVELY LOW MELT TEMPERATURES (150 DEGREES 0. 


-.’vSS’ICA-ED IN S* 


NWBER OF LAUNCHES; 2 REQUESTED 1ST LAUNCH: 03/&1/52 TURNAROUND (sonths) : S 

CURRENT STATUS OF HARDWARE (concept, aockup, protoflight irdt , flight a^it) : FLIGHT UNIT 

DIMENSIONS (cm) X or diameter: 52.0000 Y or lengths 25.0000 Z: 44.000.0 VOLUME >cw3); iTTO.C 
MASS (kg, including stowage): -0- 

REQUESTED CARRIER: MIDDECK LOCKER 
OTHER COMPATIBLE CARRIERS: -0- 

PCWER 

ON-ORBIT NORMAL: 

PEAK: 

ASCENT/DESCENT NORMAL: 

PEAK: 

PRELAUNCH NORMAL: 

PEAKs 

TOTAL ENERGY (kwh) : -0- 

THERMAL/FLUID ACCdWDATIDNS 

AVIONICS AIR LOOP 
m FLUID LOOP 
CABIN AIR 

VENTING 

VACUtfl (abar) : -0- FLOW (ga/s): -0- QUANTITY (graas) ; -0- 

COMMAND/CONTRCL (externally supplied) 

TELEMETRY (y/n); - DATA RECORDING (y/n): - EXTERNAL CONTROL (y/n); - COWUiK DATA (y/n); - UPLINK CONTROL (y/n) 
OPERATIONS 

CREW TIME REQUIRED (hrs>:-0- NO. OF CREWMEN:-*- MAX TIME/OPERATION (hrs) ;-0- 

COMMENTS (crew) : -0- 

CONSTRAINTS 

LIGHTING (y/n): - WATER DUMPS (y/n): - VERNIER THRUSTERS (y/n): - CREW MOTION (y/n>: - VENTING Cy/- ; : - 
POINTING/STABILIZATICN 

TARGETS REQUIRED (y/n): - E-LEVEL REQU!RED;-0- TOTAL RUNTIME REQUIRED (hrs);-0- 

QRBIT PARAMETERS 

ALTITUDE REQUIRED (nai): -0- INCLINATION (degrees): -0- ATTITUDE: -0- 

REMARKS: NONE 



% USAGE (0-100) ; 

DC (*atts) 

AC (watts) 

-0- 

-0- 

-0- 

-0— 

-0- 

-0- 

-0- 

-0- 

-0- 

-0- 

-0- 

-0- 


ESSENTIAL POWER REQUIRED (y/n): 
AMOUNT (watts): -0- 
ESSENTIAL ENERGY (k^h); -0- 


COOLING (watts) FLOWRATE (kg/hr) 


- 0 - 

- 0 - 

- 0 - 


- 0 - 

- 0 - 

- 0 - 


CONTACT: WILLIAM WILCOX PHONE: 325-253-5336 ORIGINAL PAGE fS 

HAS TEA (MOU OR OTHER PROGRAM) BEEN APPROVED' 1 Y OF POOR QUALITY 

WHIOH PROGRAM AND APPLICATION DATE 1 CCDS 
IF APPROVED, WHEN SIGNED? 09/01/35 

FLIGHTS FLOWN TC DATE:-®- . IF CURRENTLY MANIFESTED, WHICH FLIGHT? -0- 


ACE A* 


2.2-27 



i.',. 


JEA/CCDS/ SPONSOR: CLARKSON 
EXPERIMENT *: 4 


EXPERIT^T REEL ICEMEN” 

EXPERIMENTS CHEMICAL VAPOR TRANSPORT CF CAC^IUM ”„wRIDE 


EXPERIMENT OBJECTIVES; THE BEHAVIOR OF VAPOR TRANSPORT IN SPACE ALONE WITH THE QUALITY CF ~c REFUTING COT 
INVESTIGATES. 


I^JMBER OF LAUNCHES; 2 

REQUESTED 1 

ST LAUNCH: 03/01/52 

TURNAROUND (ooH 

CURRENT STATUS CF HARDWARE (concept, 

iscckup, protoflight unit, flight 

unit) : PROTOFLIGHT 

DIMENSIONS ica) X or diaaetersHh 

Y 

or length ;-0- 

I:-0- VOLUME (cc?3: 

MASS (kg, Including stowage) ; -0- 




REflUESTED CARRIER: MAR 


% USAGE (0-130) ; 

; 100 

OTHER COMPATIBLE CARRIERS: -0- 




PCWER 

DC (watts) 

AC (watts) 


ON-ORBIT NORMAL: 

-0- 

-0- 


PEAK: 

-0- 

- 0 - 


ASCENT/DESCENT NORMAL: 

-0- 

“0- 

ESSENTIAL POWER REQUIRED (y, 

PEAK: 

-0“ 

-0- 

AMOUNT (watts); -3- 

PRELAUNCH NORMAL: 

-0- 

-0- 

ES3ENTIAL ENERGY (kwh): -0- 

PEAK: 

-0- 

-0- 


TOTAL ENERGY (kwh) : -0- 




THEim/FLUID ACCC^DATIO^ 





COCLING (watts) FLOWRATE (kg/M 

AVIONICS AIR LOOP 

-0- 

-0- 


MPE FLUID LOOP 

-0- 

-0- 


CABIN AIR 

-0- 

-0- 


VENTING 




VACUUM (jsbar) : -0- FLCS4 (g«/s); -0- 

QUANTITY (gratis) : 

-0- 


COMMAND/CCNTRX (externally supplied) 

TELEMETRY (y/nh - DATA RECORDING (y/n); - EXTERNAL CONTROL Iy/n> j - DOWNLINK EA"A Cy/n); - UPLINK CCX3QL (y/n) s - 


OPERATIONS 

CREW TIME SQUIRED (hrs) ;-0- 
COMMENTS (crew); -0- 


NO. OF CREWMEN: -0- 


MAX TIME/OPERATION (h-s, 1 :-0- 


CONSTRAINTS 

LIFTING (y/n) ; - WATER DUMPS (y/n); - VERNIER THRUSTERS (y/n); - CREW MOTION (y/n); - ANTING (y/.-i)i - 


PCINTING/STABILIZATICN 

TARGETS REQUIRED (y/n); - G-LEVEL REQUIRED;-^ 


TOTAL RUNTIME REQUIRED (hrs) 2 - 0 - 


ORBIT PARAMETERS 

ALTITUDE REQUIRED (rwi): -0- INCLINATION (degrees): -0- ATTITUDE: -O- 


REMARKS: NONE 


GIFT ACT: WILLIAM WILCOX PHONE: 315-353-2Z2o 

HAS JEA (MOLT SR OTHER PROGRAM) BEEN APPROVED? Y 
WHICH PROGRAM AND (^PLICATION DATE? CCDS 
IF APPROVED, WHEN SIGNED? 09/01/65 

FLIGHTS FLCat TO DATE:-0- . IF CURRENTLY MANIFESTED, WHICH FLIGHT' 1 -0- 


ORK3INAL PAGE IS 
OF POOR QUALITY 


rrr^ 






2.2-28 


JEA/CCDS/ SPONSOR : CLSRKSCN 


03/0"/ S3 

experiment ^equiseme^e 

EXPERIMENT i DIRECTIONAL 20LIDI-;CA>:0N G- CAC*riUM TZLJJRIDE C3C7 


EXPERIMENT #: 


if 
' i 


EXPERIMENT OBJECTIVES? ft COMMERCIAL QUANTITY CF CADMIUM TELLURIDE WILL PE GROWN IN SPACE IN A TWO ZONE MELT FURNACE AT JO DSC 

C. 


T 

NUMBER OF LAUNCHES: 1 


REQUESTED 1ST 

LAUNCH: 02/01/93 

TURNAROUND taor.t: 

| 

CURRENT STATUS OF HARDWARE 

(concept, 

lockup, protof] 

.ight unit, flight 

unit J : CONCEPT 

-r 

DIMENSIONS (eta) X or diameter; -0- 

Y or length:-?- 

Z:-0- VOLUME (:r3) 


MAS3 (kg, including stowage) : -0- 





REQUESTED CARRIER: GAS 



% USAGE (0-100) 

: 100 

- 1 

OTHER COMPATIBLE CARRIERS: 

MSI 





POWER 


DC (watts) 

AC (watts) 


1: sr 

ON-ORBIT 

NORMAL: 

-0- 

-0- 


1 


PEAK: 

-0- 

-0- 


. . 

ASCENT/DESCENT 

NORMAL: 

-0- 

-0- 

ESSENTIA POWER REQUIRED (y/ 

i r 


PEAK: 

-0- 

-0- 

AMOUNT (watts) : -0- 

t 

t ( 

PRELAUNCH 

NORMAL: 

-0- 

-0- 

ES3ENTIAL ENERGY (kwh'-: 

v 


PEAK: 

-0— 

-0- 


^ 3 

TOTAL ENERGY (kwh): -0- 





THERMAL/FLUID ACCOMMODATIONS 

AVIONICS AIR LCCP 
MPE FLUID LOOP 
CABIN AIR 


COOLING (watts) FLOWRATE (kg/hr) 


- 0 - 

- 0 - 

- 0 - 


- 0 - 

- 0 - 

- 0 - 


• 


VENTING 
VACUUM (abar): 


FLOW (g«/s): -0- 


QUANTITY (grans) i -0- 


;T 


COMMAND/CONTRd (externally supplied) 

TELEMETRY (y/n): - DATA RECORDING Cy/n) s - EXTERNAL CONTROL (y/n): - DOWNLINK DATA (y/n): - UPLINK CONTROL (y/n): - 


OPERATIONS 

CREW TIME REQUIRED (hrs) :-0- 
CQKMENTS (crew): -0- 


NO. OF CREWMEN: -8- 


MAX TIME/OPERATION (h~s):-0- 


"" CONSTRAINTS 

..JT LIGHTING (y/n); - WATER DUMPS (y/n): - VERNIER THRUSTERS (y/n): - CREW MOTION (y/n) : - VENTING (y/n> : - 


POINTING/STABILIZATION 
TARGETS REQUIRED (y/n) : - 


S-LEVEL REQUIRED:-®- 


TOTAL RUNTIME REQUIRED (hrs):-0- 


TT 

' i 


ORBIT PARAMETERS 
ALTITUDE REQUIRED (r*i): 


INCLINATION (degrees): -0- 


ATTITUDE: -0- 


REMARKS: NONE 


CONTACT: WILLIAM WILCDX PHCNE: 315-2S3-223S 

HAS JEA (MOU OR OTHER PROGRAM) SEEN APPROVED 0 Y 
WHICH PROGRAM AND APPLICATION DATE? CCDS 
IF APPROVED, HEN SIGNED? 89/01 /SS 

FLIGHTS FLOWN TO DATE: -0- . IF CURRENTLY MANIFESTED, WHICH FLIGHT? -0- 


ORIGINAL PAGE «S 

OP POOR QUALITY 


2.2-2 



•> 1 


JH/CCDS/SPONSCR: P©N STATE 
EXPEH IMEXT *: ! 


EXPERIMENT REGUI TE^EfT: 

EXPERIMENT ^BIOLOGICAL. SYSTEMS EX-E : I V EV" >=£} 


EXPERIMENT OBJECTIVES: THE PURPOSE OF THE PHYSIOLOGICAL SYSTEMS EXPERIMENT 13 TO EXAMINE THE EFFECTS CF -CRMGSE T£RA? V IN CHANGE 
IN ORGANIC SYSTEMS KNOWN TO OCCUR DURING SPACEFLIGHT. 

NUMBER OF LAUNCHES: 5 REQUESTED 1ST LAUNCH j 33/31 /SO TURNAROUND luontrs) : 5 

CURRENT STATUS OF HARDWARE (concept, raockup, prot of light unit, flight *nitl» CONCEPT 

DIMENSIDJS :c3) X or diaaeteri 52.3333 Y or length: 44.3333 2i 53.3333 VOLUME (cssSl i 114303. 

MASS (kg, including stowage) s 27.3333 


REQUESTED CARRIER: MIDDECK LOCKERS (2) 
OTHER COMPATIBLE CARRIERS: -3- 


% USAGE (3-133) : 133 


POWER 

DC (watts) 

fiC <<*atts) 

- sis 

ON-ORBIT NORMAL: 

38.3333 


• 

PEAK; 

47.3330 



ASCENT/DESCENT NORMAL: 

38.3333 

-3- ESSENTIAL POWER REQUIRED 'y/r;j Y 


PEAK; 

47.3333 

-0- AMOUNT (watts) : -8- 

0 

PRELAUNCH NORMAL: 

35.3333 

-8- ESSENTIAL ENERGY (k*h): -0- 


PE®: 

47.3338 

-3- 


TOTAL ENERGY (kwh): -3- 








THERMAL/FLUID ACCOMMODATIONS 





COOLING (watts) FLOWRATE (kg/hr) 


AVIONICS AIR LOOP 

-8- 

-3- 

n 

MPE FLUID LOOP 

-3- 

-3- 


CABIN AIR 

-3- 

-3- 


VENTING 




VACUUM (aibar); -3- FLOW (g m/s) 

: -3- 

QUANT3TY (grans): -3- 



COMMAND/CCNTRCL (externally supplied) 

TELEMETRY (y Mi - DATA RECORD I NS (y/nh - EXTERNAL CONTROL fy/rb - DOWNLINK DATA (y/n) : - UPLINK CONTROL (y/nl ; - 


OPERATIONS 

CREW TIME REQUIRED (hrs) :-3- 
CCMKENTS (crew): -3- 


NO. OF CREWMEN : -3- 


MAX TIME/CPERATICN (hnsJj-0- 


CONSTRAINTS 

LIGHTING (y/n): - WATER DUMPS (y/nh - VERNIER THRUSTERS (y/n); - CREW MOTION (y/r,)s - VENTING (//' 


PQINTJNB/S7ABILIZATI0N 
TARGETS REQUIRED (y/n): 


G-LEVEL REQUIRED: -3- 


■TOTAL RUNTIME RETIRED (hrs) : 325-3 


ORBIT PARAMETERS 

ALTITUDE REQUIRED (nails -3- INCLINATION (degrees): -3- ATTITUDE: -3- 

REKARKS: THE PSE WILL UTILIZE 2 ANIMAL ENCLOSURE MODULES (AEM3 , EACH HOUSING S FATS. THE RESULTS OF TIS EX?ERI*ZS’ A’E DIREC 
APPLICABLE TO DISEASES CN EARTH, CAUSED BY HORMONE DEFECTS, WHICH AFFECT SYSTEM SUCH AS MUSCLE, BONE AND IMMUNE B V S 
LATE LOADING AND EARLY ACCESS IS REQUIRED. 


2.2-30 


CONTACT: WESLEY HVHES PHDHEs 3I4-S55-S152 

HAS JEA (MCU OR OTHER PROGRAM) SEEN APPROVED? Y 
WHICH PROGRAM AND APPLICATION DATE? CCDS 
IF APPROVED, WHEN SIGHED? 13/31/57 

FLI&FT5 FL OWN TO DATE: -3* . IF CURRENTLY MANIFESTED, WHICH FLIGHT 1 -3- 


ORiGZML PAGE is 

OF. POOR QUALITY 








C.'T ;/■■ ■■ - -»£ * V ' - ; - ■* ' 
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EXPERIMENT TECL'I’EMErrS 


JEA/CCDS/SPCNSCR: PENN STfTE 
EXPERIMENT «; 2 

EXPERIMENT OBJECTIVES! GROWTH HCRMCNE AND CSTECPCRGSIS 


• i 

..- .4 


M 


3 




NIMER QF LAUNCHES : 


REQUESTED 1ST LAUNCH: 11/31/33 


TURNAROUND (^tH) i .5 


CURRENT STATUS CF HARDWA RE Concept, 

aockup, pro t of I 

ight unit, fhgr.t l. 

r.it) : FLIGHT LSI*!’ 

DIMENSIONS (ca) X cr disrate-: 52. 

MASS {kg, including stowage): 15." 

mi Y or 

m 

length: 44.3003 

Z: 25.5005 VOLUME (:s2- s 57505, 

REQUESTED CARRIER: MIDDECK LOCKER 11) 


% USAGE (5-100) : 

100 

OTHER COMPATIBLE CARRIERS: -0- 

POWER 

DC (watts) 

AC (watts) 


ON-ORBIT NORMAL: 

20.0008 

-C- 


PEAK: 

Ha- 

:%r 


# ASCENT/DESCENT NORMAL: 

20. 3000 

-A. 

ESSENTIAL POWER REQUIRED (y/rl : Y 

PEAK: 

H5- 

-0- 

AMOUNT (watts): -8- 

PRELAUNCH NORMAL: 

20.0003 

-0- 

EBSEVrifiL ENERGY (kwh) : -0- 

PEAK: 

TOTAL ENERGY (kwh): -0- 

-0- 

-0- 


THERMAL/FJdID ACCOMMODATIONS 


COOLING («att 

si FIOTPE (kg/h 

S 

AVIONICS AIR LOOP 

-0- 

-e- 


MPE FLUID LOT 

-0- 

- 0 - 


CABIN AIR 

-0- 

- 0 - 



VENTING 

VACUUM (a bar): -0- 


FIOW (gsii/s) : 


QUANTITY { grass) : -0- 


OTMANB/CONTRQL {externally supplied) 

TELEMETRY -ly/rrt 5 - DATA RECORDING (y/n) : - EXTERNAL CONTROL (//-■) s - DOWNLINK DATA (y/r) : - UPLINK 


OPERATIONS 

CREW T IME REQUIRED (brs>:~0- 
03KMENT5 (crew): -0- 

CONSTRAINTS 

LIGHTING (y /?.) ; - WATER DUfPS (y/r; 


NO. OF CREWMEN: -0- 


MAX 7IME/CPERATICN ^s5:-0- 


PCINTING/STABILJZATICN 
TARGETS REQUIRED {y/r.) : - 

ORBIT PARAMETERS 
ALTITUDE REQUIRED (rui): 4* 


G-LEVEL REQUIRED: -8- 


VERNIER THRUSTERS (y/n) ; - CREW MOTION Iy/n> : - VENDING (y/n) : 
TOTAL RUNTIME REQUIRED (hrs) ; 32S.3 


INCLINATION (degrees) : -3- ATTITUDE: -8- 

REMARKS: LATE PAYLOAD INSTALLATION AND EARLY ACCESS IS DESIRED. THIS EXPERIMENT WILL UTILIZE AN ANIMAL ENCLOSURE MODULE *AEK). 


CONTACT: LESLEY HYMER P^GNE: 514-355-9152 

HAS JEA 'MOU OR OTHER PROGRAM) BEEN APPROVED? Y 
'WHICH PROGRAM AND APPLICATION DATE'' CCDS 
IF APPROVED, WHEN 315)0? 10/81/37 

FLIGHTS FlDWN TO DATE: -3- . IF CURRENTLY MANIFESTED, WHIC H FLIGHT" -0- 


ORIGINAL PAG£ IS 
OF POOR QUALITY 




LHjL SV-- ■ f_ * V. : / f . * v ’ 7S.L ; 4 " \ V 


2.2-31 




NUMBER OF LAUNCHES i 2 REQUESTED 1ST LAUNCH: 33/81/51 TIRNAROTX ^ 5 !; 12 

CURRENT STATUS OF HARDWARE (concept, aockup, protoflight unit, flight unit): FLIGHT UNIT 

DIMENSIONS (cm) X or diaseter:-^- Y or Iergths-8- I ; -C- VOLUTE (orE’t-O- 

MASS (kg, including stowage); 277.000 

REQUESTED CARRIER; CFES (GALLEY REPLACE % USAGE (8-183); 188 

OTHER COMPATIBLE CARRIERS; SPACELAB 

PCVER DC (watts) 

ON-ORBIT NORMAL; 358.888 

PEAK; -3- 

ASCENT/DESCENT NORMAL; -8- 

PEAK; -8* 

P&LAIDCH NORMAL; -8- 

PEHK; -8- 

TGTAL BCRSY (kwh) : -8- 

TNERMAL/FIUID ACCCiWDATIONS 

AVIONICS AIR LOOP 
MPE FLUID LOT 
CABIN AIR 

VENTING 

VACUUM (»bar) : -8- FLOW (gm/s): -0- QUANTITY (g^ams): -8- 

CGMMAND/ CONTROL (externally supplied) 

TELEMETRY (y/n); - DATA RECORDING (y/n) ; - EXTERNAL CONTROL (y/n) • - DOWNLINK DATA (y/-): - UPLINK CONTROL (y/rl ; - 
OPERATIONS 

CREW TIME REQUIRED (hrs): 6.8888 NO. OF CREWMEN: 1 MAX TIME/ OPERATION (krs) ; 2.8888 

COTENTS (crew) ; RUN CFES A TOTAL OF 3 RUNS, EACH RUN WILL LAST APPROXIMATELY 1 DAY, 

CONSTRAINTS 

LIGHTING (y/n) ; - WATER DWS (y/n); - VERNIER THRUSTERS (y/n); - C*EW MOTION (y/n); - VENTING (y/rl 2 - 
POINTING/STABILIZATION 

TARGETS INQUIRED (y/n); - 5-LEVEL REQUIRED; -8- TOTAL RUNTIME REQUIRED (hrs) : 55.88 

ORBIT PARAMETERS 

ALTITUDE REQUIRED (nai) 2 -8- INCLINATION (deg-ees): -8- ATTITUDE; -0- 

REMARKS: LATE LOADING OF SAMPLES PRIOR TO LAUNCH (6 HRS. J AND EARLY RETRIEVAL IS REQUIRED. 

CBfTACT: WESLEY HYMER PHGhE: 3I4-SS5-S1S2 

HAS JEA (Mai OR OTHER PROGRAM) BEEN APPROVED 1 Y 
WHICH PROGRAM AND APPLICATION DATE? CCDS 
IF APPROVED, WHEN SIS)® 1 18/31/67 

FLIGHTS FLOWN TO DATE;-*- , IF CURRENTLY MANIFESTED, WHICH r LIGHT? -3- 

" 2 . 2 - 32 “ 


ORIGINAL PAGE IS 
OF POOR QUALITY 


C00UN6 (watts) 

- 0 - 

- 0 - 

- 8 - 


FLOWRATE (kg/hr) 
- 8 - 
- 0 - 
- 8 - 


ftC (wits) 


H 8~ 


-8- 


-0* 

ESSENTIAL POWER REQUIRED (y. 

-8- 

AMOUNT (.aitsT: 

-8- 

ESSENTIAL ENERGY (kwh’ : 

-8- 








„• .-ji 




. i 


. •" i 
1 


vZ-f - 


ry -c p * p rnn t ^tv ?’••*!*? 


JEA/CCDS/SPCNSGR: PENN STATE 


experiment: non-:nvas:vc dua. p-stcn bone ensitssts 
:dpa: 


EXPERIMENT #: 4 

EXPEHI>!ENT OBJECTIVES: INSTRUMENT TO MEASURE BONE MINERAL DEMSITV. 


ORIGINAL PAGE l S 

of poor quality 


1 


NUMBER OF LAUNCHES! 2 REQUESTED 1ST LAUNCH: 82/31 /Si TURNAROUND ta'ths): ;5 

CURRENT STATUS OF HARDWARE (concept, acckup, prot of light unit, flight unit); CONCEPT 

Y or length :-C- Z;-3- 


DIMENSIONS (co) X or dieter; -0- 
MfiSS s^g, including stowage) * jl.vvD® 

REQUESTED CARRIER: SPACEHAB 
OTHER COMPATIBLE CARRIERS: -0- 


i USAGE (0-180;:-®- 


POWER 


■.„n 


-1 

1 1 i 


i 




DC (*atts) 

AC (gratis) 


ON-ORBIT 

NORMAL: 

:S0.00O 

-0- 



PEAK; 


-C- 


ASCENT/DESCENT 

NORMAL ; 

-0- 

-8- 

ESSENTIAL -OWE’ REQUIRED (y. 


peak: 

-0- 

-0- 

AMOUNT (*atU5: — 0— 

PRELAUNCH 

NORMAL: 

■0* 

-0- 

ESSENTIAL ENERGY (k*h) : -3- 


PEAK: 

-0- 

-8- 


TOTAL ENERGY (Jwh) : -0- 





THERMAL/FLUID ACCOMMODATIONS 

AVIONICS AIR LOOP 
XPE FLUID LOOP 
CABIN AIR 


COOLING Cuatts) FLOWRATE (kg/hr) 


- 0 - 

- 0 - 


“ J- 
- 0 - 


VENTIMK3 

VACUUM (abar) : -0- 


FLCW (ga/s): -0- QUANTITY ( grass 3 : -3- 


COMMAND /CONTROL (externally supplied) 

TELEMETRY (y/n) : - DATA RECORDING (y/n); - EXTERNAL CONTROL lyM i - DOWNLINK DATA (y/n): - LvilNK CONTROL (y/n 


OPERATIONS 

CREW TIME RETIRED (hrs): 3.0333 NO. OF CREWMEN: i 

CCttOTTS (crew) : 23 MINUTES EVERY THIRD DAY. 


MAX TIME/CPERATICN (h^s): 0.EW0 


CONSTRAINTS 

LIGHTING* (y/n): - WATER DUMPS (y/n): - VERNIER THRUSTERS (y/n): - CREW MOTION (y/n); - VENTING 




POINTING/STABILI ZATII^i 
TARGETS REQUIRED (y/n) : - 

ORBIT PARAMETERS 
ALTITUDE REQUIRED Cruai} s -0- 


S-LEVEL REQUIRED:-®- 


INCLINATION (degrees) : -0- 


TOTAL RUNTIME REQUIRED (hrs) : :?.A. 3 


ATTITUDE: -®- 


REMARXS: -0- 


CCNTACT: i£SLEY HYMER PHONE: SIA-SSO-SIGS 

HAS JEA (MOU OR OTHER PROGRAM) BEEN APPROVED? Y 
WHICH PROGRAM AND APPLICATION DATE? CCDS 
IF APPROVED, 'WHEN SIGNED? 10/31/37 

FLIGHTS FLOWN TO DATE:-®- . IF CURRENTLY MANIFESTED, WHICH ^wIGHT* 5 -8- 



2.2-33 


r *fr * 

f.- h . 


JEA/CCDS/SPCNSGR: PENN STATE 
EXPERIMENT #: 5 

EXPERIMENT OBJECTIVES: ESTROGEN AND SSTc&PDRDSXS 


EXPERIMENT REQUIREMENT 
EXPERIMENT DSLS OSLIvERV 


NUMBER OF LAUNCHES 5 2 

REQUESTED 1ST 

LAUNCH: OT/81/53 

TUrdArOlND no'tns, : 1, 

CURRENT STATUS OF HARDWARE (concept, 

sockup, protoflight unit, flight 

-ritl: CONCEPT 

DIMENSIONS (cs) X or diameter: 02. 

Zm Yc r 

length: 44.3800 

I: ZLtm VOLUME ;cr;3) : r?20. 

MASS (kg, including stowage): 18.0300 



REQUESTED CARRIER: MICDECK LOCKER (I) 


% USAGE (0-100): 

m 

OTHER COMPATIBLE CARRIERS: -0- 




POMER 

DC (watts) 

AC (watts) 


ON -CRB IT NORMAL: 

20 . sees 

-0- 


PEAK: 

-0- 

”0“ 


ASCENT/DESCENT NORMAL: 

20.0000 

-0- 

ESSENTIAL POWER REQUIRED Cy/nJ s 7 

PEAK: 

-0- 

-0- 

AMOUNT (*atts); -4- 

PRELAUNCH NORMAL: 

20.0000 

-0- 

ESSENTIAL ENERGY (k*h~T : -0- 

PEAK: 

-0- 

-0- 


TOTAL ENERGY (kwh): -0- 




THERMAL/FLUID ACCOMMODATIONS 





COOLING (watts) FLOWRATE (kg/hr) 

AVIONICS AIR LOOP 

-0- 

-0- 


SPE FLUID LOOP 

-0- 

-0- 


CABIN AIR 

4- 

-0- 



VENTING 

VflCUlM (atari: *4- 


FUJI (g»/s): -4- 


QUANTITY (gra/is): -0- 


CQMWND/CCWTRGL (externally supplied) 

TELEMETRY <y/n>: - DATA RECORDING (y/n): - EXTERNAL CONTROL (y/n) : - DOWNLINK EA"A <y/n) i - L7LINK' C0NTSC1 fy/n 


OPERATIONS 

CREW TIME REQUIRED (hrs):-0- 
C3IMEN7S (ere*! : -0- 


NO. OF CREWMEN: 8 


max tiie/qpesation «ws> :-a- 


C0N5TRAJMTS 

LIGHT!* iy/nJj - MATES DUMPS (y/n)! - VERNIER THRUSTERS <y/n)j - CREW MQTICN {y/r)i - vSTI'iS (//-;, 


POINTINS/STABILIZAT1SI 

TARGETS REQUIRED !y/n): - G-LEVEL R£SUIRED:-0- 


TOTfiL RUNTIME REQUIRED ihr-sJ s 2ES.3 


ORBIT PARAMETERS 

ALTITUDE REQUIRED (rails -0- INCLINATION (degrees): -0- ATITUDE : -0- 

RBWHKSs THIS EXPERIMENT REQUIRES THE USE OF A ANIMAL ENCLOSURE MODULE. LATE INSTALLATION PRIOR TO LAUNCH AND EARLY ^—RIEVP 
REQUIRED. 


CONTACT: WESLEY HYNER Pt©£: S14-SS5-S1SS 

HAS JEA OfflU OR OTHER PROGRAM) SEEN APPROVED? Y 
WHICH PROGRAM AND APPLICATION CATE? CCDS 
IF APPROVED, WHEN SIGNED? 13/01/57 

FLIGHTS FLOWN "0 CATEs-0- . IF CURRENTLY MANIFESTED, WHICH FLIGHT? -3- 


ORKjINAL PAGE is 
OF POOR QUALITY 


2.2-34 




-i- *.1^ ’ ” 


JEA/CCDS/SPCNSCR: "TEXAS SIM 
EXPERIMENT )4; I 


EXPERIMENT RSOUI REME-rS 

experiment m:c*o -eat -:?e evaluation 


EXPERIMENT OBJECTIVES; COMBINATION CF SEVERAL CHARGED AND UNCHARGED MICRO HEAT PIPES, "HE OBJECTIVE IS ~ IS'ERMINE 
GRAVITY ON T!-£ OPERATION OF PHASE CHANGE HEAT TRANSFER IN SMALL CAPILJF/ CHANNELS. 


z rr'irr 1 ” nr ■ r>:’ 


NUMBER CF LAUNCHES) ! REQUESTED 1ST LAUNCH: 01/31/51 I'aSfiSUS {acrth*:.* 1; 

CURRENT STATUS CF HARDWARE (cor.cept, acskup, prctoflight ar.it, flight ursitls CONCEPT 


*7 DIMENSIONS fca) X cr diaueter; 51.0088 

i 

• 3 MASS (kg, including stowage); Il.CW-3 


Y or length; 72. im 


li-l- 


■Jf:’ 1 MT ■ 

TVbM 4. ■ wW/ I 


REQUESTED CARRIER; GAS (5 

CLi. FT.) 


* USAGE (0-130) ; 

130 

OTHER COMPATIBLE CARRIERS 

; - 0 - 




POWER 


DC (watts) 

AC (watts) 


CN-0R2IT 

NCRMAL; 


- 0 - 



PEAK; 

- 0 - 

- 0 - 


ASCENT/DESCENT NORMAL; 

- 0 - 

- 0 - 

ESSENTIAL PCWE3 REQUIRED 


PEAK; 

-3- 

- 0 “ 

AMOUNT (*afcts): -0- 

PRELAUNCH 

NORMAL: 

-3- 

H5- 

ESSEXTIAL ENERGY (k*-;; -C- 


PEAK; 

- 0 - 

-3- 


TOTAL E>ERGY 

(kwh) : -3- 





THERMAL/FLUID ACCOMMODATIONS 

AVIONICS AIR LOOP 
MPE FLUID LXP 
CABIN AIR 


COOLING (watts) FLCWRATE (kg /hr) 


-0- 

-3- 

-9- 


H 8 - 

-3- 

- 9 - 


VENTING 

v j ’VACUUM («bar) ; - 0 - 


FLOW (ga/s): - 0 - 


3UANTITY (grass) ; -3- 


CCMKAND/COTTH31 (externally supplied) 

TELEMETRY (y/n) ; - DATA RECORDING (y/n); - EXTERNAL CONTROL (y/n) ; - DOWNLINK DATA (y/r) : 


UPLINK CONTROL (y/n) ; - 


OPERATIONS 

CREW TIME REQUIRED <hrs);- 0 - 
COWENT3 (crew); -0- 


NO. OF CREWMEN: -0- 


MAX TIME/CPE"A"ICN (hrsIj-B- 


CONSTRAINTS 

LIGHTING (y/n) : - WATER DUMPS (y/n); - VERNIER THRUSTERS (y/r); - CREW MOTION !//*): - VENTING ;y/M: 


paiMTTNG/STftBILIZflTIGN 
TARGETS REQUIRED (y/n) ; - 


S-UEVEL REQUIRED; -3- 


TOTAL RUNTIME REEL I RED (hrs):-3- 


T5 

-ii 


CRBIT PARAMETERS 
ALTITUDE REQUIRED frail : -0- 


INCLJ.VATION (degrees) : -0- 


AT7ITUSE: -0- 


REMARKS: -0- 


CONTACT: ALTCN PATTON PHONE: 435-543-7441 

HAS JEfl !MGU DR OTHER PROGRAM! SEEN APPROVED? 7 
WHICH PROGRAM AND APPLICATION DATE? CCDS 
IF APPROVED, WHEN SIGNED ' 1 iC/Ci/S7 
FLIGHTS FLOWN TO DATE; -3- 


ORiGiNAL PAGE iS 

OF POOR QUALITY 


IF CURRENT. 1 / MANIFESTED, WHICH R.IGKT? - 8 - 


! 2.2-35 




" ■ jr .fr : * 






JEA/ CCDS/ SPONSOR ; TEXAS All 
EXPERIMENT is 2 


EXPERIMENT REQUIREMENT 

EXPERIMENT; MICROWAVE 'OWER TRACIES I ON DEMONS" RATION/ P U ASE I 


EXPERIMENT OBJECTIVES: MICROWAVE TRANSMITTER, ANTENNA, REC7ENNA, CONTROL ^cRS AND ELECTRONICS USED FCR IN-S’ACE DEMON STATON 0" 
POWER TRANSMISSION AT 2-45 GHZ. 


NUMBER OF LAUNCHES: i REQUESTED 1ST LAUNCH: 03/01/32 TURNAROUND Inc-t-s) ;-3- 

CURRENT STATUS OF HARDWARE 'concept, lockup, protcflight ^nit , flight .nit): CONCEP" 

DIMENSIONS (es> X or diaraete~:-0- Y or length :-S- Z;-3- VOLUME (rnGl:-?- 


DIMENSIONS (cis) X or diaraete-:-0- 
MASS (kg, Including stooge): 227. SCO 

REQUESTED CARRIER: HITCHHIKERS 
OTHER COMPATIBLE CARRIERS; -9- 


3t USAGE [9-1 381 s 133 




DC (watts) 

AC ;*atts) 


CN-QRBIT 

NORMAL: 

1300.00 

-9- 



PEAK: 

-0- 

-0- 


ASCENT/DESCENT 

NORMAL; 

-0- 

-9- 

ESSENTIAL ?Q^R RECUI 


PEAK: 

-9- 

-9- 

AMOUNT Watts' : -9- 

PRELAUNCH 

NORMAL: 

-0- 

-9- 

ESSENTIAL ENERGY (k*h 


PEAK: 

-0- 

-0- 


TOTAL ENERGY (kwh): -9- 





THEm/FLUID ACCOMMODATIONS 


AVIONICS AIR LOOP 

COOLING (watts) 
-9- 

PwOwrat: 

-9- 

MPE FJJID LD OP 

-9- 

- 0 - 

CABIN AIR 

■9- 

-0- 


'VENTING 

VACUUM (abar): -9- 


FU3W (g«/s5; -9- 


QUANTITY (grass) : H5- 


CC^AND/CCiNTRQ. (externally supplied) 

TELEMETRY (y/n): - DATA RECORDING (y /ft): - EXTERNAL CONTROL (y/n) : - DOWNLINK DATA (y/n)s - UPLINK CONTROL !y/;V, ; 


OPERATIONS 

CREW TIME REQUIRED (hrs):-9- 
CO^OTS (crew); -9- 


W. OF CREWMEN :-0- 


MAX TIJE/CPERATICN (Mrs! :-9- 


CCNSTRAIN7S 

LIGHTING (y/n)i - WATER DUMPS (y/n): - VERNIER THRUSTERS (y/nh - CREW MOTION IjMi - VENTING S/r); 


PQINTING/STABILIZATION 
TARGETS RETIRED (y/n) ; 


S-LEVEL REQUIRED: -9- 


TOTAL RUNTIME REQUIRED (Mrs:: 43, DO 


ORBIT PARAMETERS 

ALTITUDE REQUIRED (iwi)s -9- INCLINATION (degrees); -3- ATTITUDE; -9- 


REMARKS: -9- 


£2-36 


CONTACT: ALTON PATTON PHONE: 433-345-7441 

HAS JEA (MCXJ CR OTHER PROGRAM) BEEN PROVED? Y 
WHICH PROGRAM AND APPLICATION CATE? CCDS 
IF APPROVED, WHEN SIGhCD? 10/01/37 

FLIGHTS FLOHM TO DATE: -3- , IF CURRENTLY MANIFESTED, WHICH FLIGHT? -9- 


ORIGINAL PAGE IS 

OF POOR QUALITY 


v-r- -r 1 ; , y '-Ur," y- 


-T^rry : 


III 19 


ORIGINAL PAGE iS 

OF POOR QUALITY *■* « SaB * i ' S 


JEA/CCDS/SPCNSCR; "EXftS ASX EXPERIMENT; MICROWAVE POWER TRANE^BSION DEMONS" -STIC*/ PHASE II 

EXPERIMENT ft: 3 

EXPERIMENT OBJECTIVES: MICROWAVE TRANSMITTER ANTENNA, RECTENNA, CGNT-CL METERS SVC ELECT SEN I C3 USED TOR IN-BP ACS FCaEF 
T RANSMISSION AT 35 GHZ. 


T 

1 


T 

\ 


1 




NUMBER OF LAUNCHES; 1 REQUESTED 1ST LAUNCH; 33/31/34 TURNAROUND (nc/ths) :-3- 

CURRENT STATUS CF HARDWARE (except, acckup, prot of light unit, flight *rit) ; CONCEPT 

:- 3 - 


DIMENSIONS (Cfij) X or diaaeter:-3- Y or 

*e ngtn « “O— 

,T!! PC '-l-.T’ 

k . v r Wbb< w v >inw > 

MASS (kg, including stowage 

J: 237.333 



REQUESTED CARRIER; HITCHHIKER-M 

% USAGE <0-120 ; 

100 

OTHER COMPATIBLE CARRIERS: 

-3- 



POWER 

EC (watts) 

AC (*atts) 


ON-ORBIT 

NORMAL; 1303.33 

-3- 



PEAK; -0- 



ASCENT/DESCENT 

NORMAL: -0- 


ESSENTIAL POWER REQUIRED (// 


PEAK; -0- 

-0- 

AMOUNT (Aatts); -0- 

PRELAUNCH 

NCRXALs -0- 

-3- 

ES5ENTIAL ENERGY (k*h) : -3- 


PEAK; -0- 

-3- 



TGTAL ENERGY (kwh); 3- 
ITERMAL/FLUID ACCOMMODATIONS 


AVIONICS AIR LOOP 

COOLING Uatts) 
-3- 

FLCWRflTE (kg/! 
-0- 

VK FLUID LOOP 

-0- 

-0- 

CABIN AIR 

-3" 

-0- 


:::i 


VENTING 
VACUUM tobar): 


COMMAND/CGNTRCL (externally supplied) 
TELEMETRY (y/n) : - DATA .^CORDING (y M i 


FLOW (ga/s); -3- QUANTITY (graas); -3- 

EXTERNAL CONTROL (y/ri) i - DOWNLINK DA~A (y/n! ; - UPLINK CCN"^ 


OPERATIONS 

CREW TIME REQUIRED (hrs):-0- 
COMMENTS (crew) ; -3- 


NO. OF CREWMEN: -3- 


MAX TIME /OPERATION p-rs) j-0- 


CONSTRAINTS 

LIGHTING (y/n) s - WATER DUMPS (y/ft) s - VERNIER THRUSTERS (y/n) ; - CREW MOTION (>/-); 


POIMTINB/STWILIZfiTION 
TARGETS REQUIRED Cy/n) ; - 

ORBIT PARAMETERS 
ALTITUDE REQUIRED <r»i) : -3- 


VE'riNG 




S-LEVEL REQUIRED: -3- 


INCLI, NATION (degrees); -3- 


70TAL RUNTIME REQUIRED (Mrs) ; 72.00 


ATTITUDE; -3- 


REMAIN; -0- 


CONTACT; ALTON PATTON PHONE: 435-345-7441 

HAS JEA (MOU OR OTHER PROGRAM) BEEN APPROVED? Y 
WHICH PROGRAM AND APPLICATION DATE? CCDS 
IF APPROVED, WHEN SIShED? 13/31/57 

FLIGHTS FLOWN TO DATE; -3- , IF CURRENTLY MANIFESTED, WHICH FLIGHT? -3- 


2.2-37 


JSA/CCDS/SP'CNSCR : UAH 


» 2 - 2 / : z 

vw/ i. —s «. 


experiment requirement 

EXPERIMENT i GETWAY SPECIAi. i;35 


EXPERIMENT §: 1 


EXPERIMENT OBJECTIVES.- T 0 5RCW NON-LINEAR OPTICAL ORGANIC CRYSTALS AND THIN FILMS, INVESTIGATE POLYMER DEMIXINE, : "DULSE NSW 
SURFACES Wlli SLZC7RGDEP03I 7I0N AND CODEPOSITION AND TO DEVELOP AND OxMONSTEATCC-M IC RAY SENSOR MA~ 


NUMBER OF LAUNCHES: 1 REQUESTED 1ST LAUNCH: 3S/81/S8 TURNAROUND (aor t w s) : 0 

CURRENT STATUS OF HARDWARE (except, isockup, preteflight unit, flight unit): CONCEPT 

Y or length; 71.3008 Z: 0.30008 VOLUME (csS) : i;;S30. 


DIMENSIONS (e») X or diaaeter; 51.0000 
MASS (kg, including stowage) : Si. 0000 

REQUESTED CARRIER: BAS 

OTHER COMPATIBLE CARRIERS: NONE IDENTIFIED 


% USAGE (3-133) : 100 


POWER 

DC (watts) 

AC Uatts) 


GN-0R3IT NORMAL: 

3.38888 

3. 80838 


PEAK: 

8.88088 

3.3C838 


ASCENT/DESCENT NORMAL: 

8. 88888 

3.08808 

ESSENTIAL POWER REQUIRED (//»:: 1 

PEAK; 

3.33808 

3. 00308 

AMOUNT (*atts): 3.33383 

PRELAUNCH NORMAL: 

3.80888 

8.00888 

ESSENTIAL ENERGY (kwh): 3.38383 

PEAK: 

3.08888 

0.00000 


TOTAL ENERGY (kwh): 8.38003 



THERMAL/FLUID ACCOMMODATION 





COOLING (*at 

ts) FLOWRATE (kg AM 

r) 

AVIONICS AIR LOOP 

8.88008 

3.38083 


)K FLUID LOOP 

3.33808 

0.88030 


CABIN AIR 

3.03838 

8.80088 


VENTING 




VAEM! (Mbar): 8.88808 FLOW (go/si 

: 3. 30808 

QUANTITY (graas): 

3.83030 


COTAND/CCNTRO. (externally supplied) 

TELEMETRY (y/n>: N DATA .RECORDING (y/n): N EXTERNAL CCMTRCL (y/ni: N DOWNLINK DATA Cy/rl ; N UPLINK CONTROL (y/r) : N 
OPERATIONS 

CREW TIME SQUIRED (hrs): 8.5808 NO. OF CREWME N; 1 MAX TIME/OPERATION (r-s): 3.5000 

COKJCNTS (crew) : EXPERIMENTS ARE PLANNED TO EE SELF CONTAINED. A SIGNAL MUST BE GIVEN TO TURN OFF PRIOR 73 RE-ENT^, 

CONSTRAINTS 

LIGHTING (y/n): M WATER DUMPS (y/n): M VERNIER THRUSTERS (y/n): N CREW MOTION (y/r): N VENTING (//- : N 


P0IN7ING/S7ABJL2ZATIGN 
TARGETS REQUIRED (y/n); N 


3-LEVEL .REQUIRES: 3.30013 


ORBIT PARAMETERS 

ALTITUDE REQUIRED (ra»i): 0 INCLINATION (degrees): 3. 


TOTAL RUNTIME REQUIRED (hrs): EG. 30 


ATTITUDE: 0 


REMARKS: THE EXPERIMENTS ARE PLANNED TO BE SELFHXN7AIN2E, INCLUDING THE OPTIMAL USE OF NASA’S EARCMTRIC SWIT : % itTRNflTIVE: 
AN qM-SZGNRL BY ASTRONAUT MIGHT EE USED, PAYLOAD REQUIREMENT AND SAFETY DOC. SUBMITTED *X SSFC 
HAVING AN ACCELEROMETER (SUCH AS SAMS) IS DESIRED. 


CONTACT: CHARLES A. LUMI3UIST PHONE: 235-S35-SSS3 

HAS JEA ;MOU OR OTHER PROGRAM) SEEN APPROVES? v 
WHICH PROGRAM AND APPLICATION DATE? CCDS 


2.2-38 s I? flFPEVES, WHEN _ iGNED? 13/81/35 

r arses rjm t sate: -3- , if currently yhnifeetb, «:ch fuish”’ -o- 


0RK3INAL PAGE IS 
OF POOR QUALITY 



!i" 'T!""‘ 


•feu::., 


JEA/CCDS/SFCNSCR: -AH 
EXPERIMENT i; 2 


ORIGINAL PAGE IS 
OF POOR QUALITY 


EXPERIMENT OBJECTIVES: TO 3RCW JO-LISZAR OPTICAL ORGANIC CRYSTALS AND THIN FILMS, TC IVVSTISATS “LC’-'MSR DEMI X INC- "RCCESB, "3 
PRCDLCE NEW SURFACES WITH ELECTHGDEPCS ITIGN AND CCDEFOSITIDN, AND "0 DEVELOP AND DZ W CNS~RA~ COSMIC FAY 


SENSOR MATERIALS 


NUMBER OF LAUNCHES: i REQUESTED 1ST LAUNCH: 33/31/5! 

CURRENT STATUS 3F HARDWARE !c:r.:e?t f lockup, protoflight -nit, flight *rit); 


TURNAROUND : 


DIMENSIONS ;ca) X or diaaeter: SI* '3003 Y cr length: 71.8803 
MASS (kg, including stowage): 31*3000 


\ t k v-Vi'C* ^UkWi 


REQUESTED CARRIER: SAS 

OTHER COMPATIBLE CARRIERS: NONE IDENTIFIED 


* USAGE (0-138): 130 


POWER 


DC (watts) 

AC (watts) 



ON-ORBIT 

NORMAL: 

! 0.00C00 

8.00800 




PEAK: 

3. 00030 

0.80883 



ASCENT/DESCENT 

NORMAL: 

v 3.00003 

9.00000 

Escc%: IH l 

POWER REQUIRED (y/rJ : N 


PEAK: 

3.00000 

0.88038 

AMOUNT ' a3 

itts) : 3.33000 

PRELAUNCH 

NORMAL; 

; 0.00000 

3.383C0 

ESSENTIAL 

ENERGY ;k*h/ : 8.03803 


PEAK: 

3.00000 

3.30333 



TOTAL ENERGY (k*h! 

! : 3. 

80608 




TKERMAL/FJJID ACCOMMODATIONS 








CCCLING (watts) FLOWRATE (kg/h 

■') 


AVIONICS AIR LOOP 


3.00030 

8.00000 



MPE FLUID LOOP 


0.00000 

8.08303 



CABIN AIR 


0.30000 

3.30003 



VENTING 






VACUUM ’abar): 3.00330 R.CW (ga/s) : 3.30300 

QUANTITY (grans) : 

3. 33088 



COMMAND /CONTROL (externally supplied) 

TELEMETRY (y/n); M DATA RECORDING (y/n): M EXTERNAL CONTROL !y/r,}j N DOWNLINK DATA (y/r) : N UPLINK CONTROL 
OPERATIONS 

CREW TIME REQUIRED (hrs) : 3.5033 NO. CF CREWMEN: 1 MAX ?IME/CPERA~ION r-s) : 8.K33 

COMMENTS (crew) : A SIGNAL MUST BE GIVEN TO TURN OFF THE EXPERIMENTS BEFOFE K-ETR7, 


CONSTRAINTS 

LIGHTING (y/n); N WATER DUMPS (y/n): N VERNIER THRUSTERS (y/n): N CREW .MOTION (y/n) j N VOTING !y/' 


POINT! ^/STABILIZATION 

TARGETS REQUIRED (y/n): N 5-LEVEL REQUIRED: 3. 33313 


TOTAL RUNTIME REQUIRED (hrs’ : K.88 


ORBIT PARAMETERS 

ALTITUDE REQUIRED (nai): 3 INCLINATION (degrees) : 3.333 ATTITUDE: 3 


REMARKS: EXPERIMENT ARE SELF-CONTAINED, INCLUDING USE GF BAROMETRIC SWITCH. 0N-3IGNAL BY n£ T ECXAL7 MAY D*E -REQUIRED. 
SIGNAL PRIOR TO REENTRY. DESIRE A FLIGHT HAVING AN ACCELEROMETER (SUCH AS SAMS) , REFLIGHT CF GAS #:35. 


CLI"E CF 


CONTACT : CHARLES A. UWQUIST PHONE: 285-SS S-ESS8 

'HAS JEA (MCU OR OTHER PROGRAM) BEEN APPROVED? Y 
WHICH PROGRAM AND APPLICATION DATE? CCDS 
IF APPROVED, WHEN SIGNED? 18/01/35 

Flights flown to date; -3- . if currently manifested, which flight? -o- 


2.2-39 


-.V-isU' :>>::*>>> ’ 






. L/ ' V/v 


JEA/CCDS/SPCN5CR : UAH 
EXPERIMENT I: 3 


EXPERIMENT REQUIREMENT 
EXPERIMENT: SET MY SPECIAL *SSS' 


EXPE3DOT OBJECTIVES; TD SRCW OPTICAL ORGANIC CRYSTALS AND THIN FILMS, INVES’ISATE POLYMER E.ENL5, 70 "CDUCS NEW 
ELECTRCDEFCS I T I ON AND CCSEPOSITION AND ’0 INVESTIGATE "CATE. 


NUMBER CF LAUNCHES; 1 REQUESTED 1ST LAUNCH: 33/31/51 TUFNAFCLNE (Uw'ths; : 3 

CURRENT STATUS CF HARDWARE (concept, acckup, protoflight unit, flight .at) : CCNCE? T 

DIMENSIONS (ca) X or dieter; 01.3333 Y or length: 71.3333 Z; 3,33030 VOLUME ; 141S0O. 
MASS (kg, Including storage) : 51.3360 


REQUESTED CARRIER: GAS 

OTHER COMPATIBLE CARRIERS; NONE IDENTIFIED 


% USAGE {C-1335 : 130 


POWER 



DC (watts) AC 

(watts) 


NORMAL: 

0.00C03 

0.33303 


peak: 

3.33360 

3. 33333 


NORMAL: 

0.00000 

3.30333 

ESSENTIAL POWER 

PEAK: 

0.33033 

3.33333 

AMOUNT (^tts)j 

NORMAL: 

0.00333 

3.30033 

ESSENTIAL ENE® 

PEAK: 

3. 33333 

0.03333 


lj 0.00C60 




COOLING (watts) 

FLOWRATE (k 

g/hr) 


0.33330 

3.33360 



3.36033 

3.33333 



0.33360 

3.336C0 


3d (ga/s) 

: 0. 33330 QUANT 

TTY {grawsl 

: 0.03003 


GN-CRBIT 


PRELALNCH 


THSRMAL/FiUID ACCOMMODATIONS 

AVIONICS AIR LOOP 
MPE FLUID LOOP 
CABIN AIR 

VENTING 

VACUUM (abarh 0.33600 R. 

COMMAND/CONTROL (externally supplied) 

TELEMETRY iy/n): N DATA RECORDING (y/*>: N EXTERNAL CONTROL (y Mi N DOWNLINK DATA :>/'); N UPLINK CONTROL ;y/0; N 
OPERATIONS 

CREW TIME REQUIRED (hrs) : 0.E003 NO. OF CREWMEN: 1 MAX TIS/CPESflTIW (hrs) : 0.5360 

COMMENTS (crew) ; A SIGNAL MUST BE GIVEN TO TURN OFF THE EXPERIMENT BEFORE RE-ENTRY. 

CONSTRAINTS 

LIGHTING (y/nJ; N WATER DWS (y/n): N VERNIER THRUSTERS (y/r): N CREW MOTION {,/*): N VENTING (y/r.): N 


PGINTING/STABILIZATION 
TARGETS REQUIRED (y/nii N 

ORBIT PARAMETERS 
ALTITUDE REQUIRED (n»i); 


S-LZVEL REQUIRED: 3.30130 


’QTAL RUNTIME REQUIRED (hrs) : 5S.33 


0 INCLINATION {degrees) : 3.360 ATTITUDE: 3 


REMARKS: EXPERIMENTS ARE SEL r -CONTAINED, INCLUDING USE OF EAROMTRIC SWITCH. GN-3IENGL BY AN AERONAUT MIGHT BE RETIRED. OFF 
SIGNAL TO EXPERIMENT PRICR TO REENTRY IS REQUIRED, FLIGHT WITH AN ACCELEROMETER IS DESIRED. ’-IS FLIGHT MAY CCNSQLIDA 
ANY NEEDED REFLIGHTS HO OPS *13Z,S37 AND CCNSCRT 1,2. 


2 . 2-40 


CONTACT: (CARLES A. LUNDGUIST PHCNE; 235-S3E-S323 

HAS JEA :MGU OR OTHER PROGRAM) SEEN APPROVED? Y 
WHICH PROGRAM AND APPLICATION DATE? CCDS 
IF APPROVED, WHEN SIGNET? 10/01 /£* 

FLIGHTS H.3N TO DATE; -3- . IF CURRENTLY MANIFESTED, WHICH -LIGHT? -C- 


ORIGINAL PAGE tS 

OF POOR QUALITY 



r -- Ly^ : L / -V T? r ^T- " : 0 ; 


^■T?T>T • • ^7~V >T7V..’ 

(T* -*V f ■*- JT 


experiment requi-emets 

JEA/CCDS/SPCNSDR: UAH SPECSST: "KCSP-i 

EXPERIMENT #: A 

EXPERIMENT OBJECTIVES; TO 3RCW N&N-LINEAR OPTICAL ORGANIC CRYSTALS KE THIN FILMS, 


ORIGINAL PAGE IS 
OF POOR QUALITY 


:sve3t:ssts polym 


NUMBER OF LAUNCHES: i REQUESTED 1ST LAUNCH: 25/81/B3 ''UEKARCL’ND Lcrths! : 3 

CLIENT STATUS CF HARDWARE {concept, aockup, protoflight wit, flight ooitl; CCNCEPT 

3IJ0SID3 {=s) X or diecetar: S.IW Y or length: 7LKS0 Z: 5.36888 VOLUME Ik35s 141188. 
MASS I kg, including stowage!: 31.8288 


REQUESTED CARRIER: SAG 

OTHER COMPATIBLE CARRIERS; NOE IDENTIFIES 


X LEASE 18-130) : 123 




EC (watts) 

AC (watts) 


a^cssiT 

NORMAL: 

0.3MB0 

0.00000 



PEAK: 

0.00000 

0.00000 


ASCENT/DESCEXT 

NORMAL: 

0.30000 

O.33300 

ESSENTIAL POWER RHTJIRES {y/rJ : ! 


PEAK: 

0.000C0 

0.00000 

A W CL\T -ftctts* : 0.03000 

PRELfiUCH 

NORMAL : 

0.00300 

0,33303 

ESSENTIAL ENERGY : 3.00330 


PEAK: 

0.00CC0 

0.00000 



TOTAL ENERGY (kwh) i 0.88888 
ThER.WR.LIC ACEWICDATICNS 


AVIONICS AIR LOOP 
MPE FLUID 1.0CP 
CABIN AIR 


COOLING i watts! FLOWRATE ikg/hr! 
3.33C83 8.80880 

3.380C8 3.83088 

8.38888 8.08808 


VENTING 

VACUUM (war): 3.38883 FLOW {ga/sh 0.83300 QUANTITY {grass): 8.80333 

CDXMSND/CGNTRCL 1 externally supplied! 

TELEMETRY iy/r,)j N 2 AT A RECORDING (y/»): N EXTERNAL CONTROL iyMi N K35©5.INK 2 AT A {y/»I : S UPLINK DIXT'CL 


DERATIONS 

CREW TIME REQUIRED (hrs): 3.5383 NO. OF CREDO: 1 

COMMENTS !crew) : ON/OFF SIGNAL TO THE GAS. 


MAX 'TNE/CPE'JriCN ’hrs!: 3.1883 


CONSTRAINTS 

LIGHTING iyMi N WATER DUMPS !y/n): N VERNIER THRUSTERS {//*): N CREW MOTION <>/':) s X VSYTX5 ,/n! 


POINTING/ STABILIZATION 

TARGETS REQUIRED (y/n) : N 5-LEVEL REQUIRED; 3.88313 


’AL RUNTIME REQUIRED ;hrs! : 35.80 


ORBIT PARAMETERS 

ALTITUDE REQUIRED !nai): 3 INCLINATION 'degrees): 3.333 ATTITt.DE: S 

REMARKS: SELF-CONTAINED EXPERIMENTS, INCLUDING USE OF THE BAROMETRIC SWI“CH. ZN-SIENAL I- 

CCNTACT; CHARLES A. LUNDQUIST PHCffi: :35-S35-=SE3 

HAS JEA IhtDU OR OTHER PROGRAM) SEEN APPROVED? V 
WHICH PROGRAM AND APPLICATION 2A T E? CCDS 
IF APPROVED, WHEN SIGNED” 10/81/55 

FLIGHTS FLCWN TO DATE: 3 . IF CURRENTLY MANIFESTED, WHICH FLIGHT? 3 


2.2-41 




:V >./ i 


~v i' Yif Sr - 'U • !V- 


If b'Wvu/ t-r Ultuun • wTV> 


t ^ .’ .-- - — 

v«/ C.’ 

rv“C9 T VTvr "rvcM-" 

-I— "i 2 

experiment: -A“??:AwS preparation and ^o.hvit 


EXPERIMENT OBJECTIVES; MEASURE 3F REACTIONS CF EEV ATOMIC OXYGEN WITH MATERIALS SURFACES A3 A FUN; 

ANCLE CF INCIDENCE. THESE SATA WILL ALLOW ESTIMATION OF LOIS ~M MA’EFI^I 
SURFACE PREPARATION. 


“ . . _f.T- r_^z «:> 


NUMBER CF LAUNCHES; 1 REQUESTED 1ST LAUNCH ; 3S/SI/31 

CURRENT STATUS OF HARDWARE (concept, nock up, prctofligMt *mt, fligrt it I : COL 


"’"NSSCLND 


DIMENSIONS fa i) X or dimeter: 3.05 

!038 Y or Isrg 

ih; 3.33333 

7, ^ ‘ i •* 

i« *p ! . *i Vii tr l'wi.W M 1 

:.?2!i 3.39390 


MASS (kg, including stowage): 3.30333 




m 

REQUESTED CARRIER; HITCHHIXEA-S 

% \ 

USAGE (2-133) 

: 130 



OTHER COMPATIBLE CARRIERS; MPEES 











s 

POWER 

DC (watts) AC 

(watts) 




ON-ORBIT NORMAL; 

3.33333 

0.33033 


i 


PEAK; 

3.33333 

0.30220 




ASCENT/DESCENT NORMAL; 

3.33333 

0.03033 

ESSENTIAL POWER REQUIRED 

(y/-: N 

Hi 

PEAK; 

3.33333 

2.20320 

flKEJHT : 3.39939 

! 

PRELAUNCH NORMAL: 

3. 33333 

0, 33233 

ESSENTIAL ENERGY (k*r,; ; 

3.32202 

1 = 

PEAK: 

3.33333 

3.33399 



9 

TOTAL ENERGY (kwh): 3.33333 





TSCm/rdllD flCCCXXDDflTIDMS 







COOLING (watts) 

R.CWPATE (kg, 

fbr) 


m 

AVIONICS AIR LOOP 

3.33333 

3. 03303 




MPE FLUID LOOP 

3.33333 

3. 33220 



™ 

CABIN AIR 

0.33333 

3.33323 




VENTING 

VACUUM tobar): 3.33333 F.0W (gsi/s> 

: 3.33333 QUANTS 

TTY (grass)! 

C. vOvvv 








M 

CO^AND/CONTRCL (externally supplied) 






TELEMETRY (y/n) : N DATA RECORDING (y/n> : N EXTERNAL CONTROL iy/n) j 

i N DCWMINK DATA (y/rj ; 

• L^u-’-K CwN "CL Vji e 'i\ \ 







ini 

DERATIONS 

CREW TI3€ SETJI3ED (hrs): 3.M30 

NO, OF CREWMEN: 

3 

MAX TIMS/CPERATICN (Mr*; : 

3.3302 



COMMENTS (crew) ; -0- 
CONSTRAINTS 

LIGHTING iy/n> ; N WATER DUMPS fy/n>: N VERNIER THRUSTERS fy/n) : M CREW MOTION (y/rU ; N VENTING • y /r) ; \ 


PCTNTING/ETASILIZfiTICN 

TARGETS REQUIRED Cy/rs) : N S-LEVEL REQUIRED: 3,20013 


r: f v**yc scrv^cr * 

I u ’ ru_ .tfr'li ••’■h. , .if.f u; >..< S 4 I Ivuiv 


CRBIT PARAMETERS 

ALTITUDE REQUIRED (m)j 3 INCLINATION (degrees': 3.223 ATTFJDS: N 

mmSi EXPERISNT WAS ORIGINALLY PLANNED AS PART CF'W 102M-3 MISSION. Trl INDUSTRIAL PARTICIPANT IN THIS "EJECT WAS MARTIN 
MARIETTA UNTIL OCTOBER 1S3S, A REPLACEMENT IS SHINS NEGOTIATED. 


2.2-42 


CONTACT: CHARLES A. LUNDSUIST PHO^; SSS-SSS-SSS3 

HAS JEA im CR OTHER PROGRAM} SEEN APPROVED" Y 

whig:-: program "nd application date? cods 

IF APPROVED, WHEN SIGNED? 13/01/00 

FLIGHTS FLOWN TO Zf'ti 0 . IF CURRENTLY *ANIFTG~D« WHIT- ~ IT ~ 2 


ORiGi?iAL PAGE JS 

OF POOR QUALITY 






oc '2 !tlAl PAGr IS 

0F POOR QUALITY 


'll/ll/z* 

EXPERIMENT: PHYSICAL VAPCr r ~PS £ CRT CRvrfc. E.RCVT- 


JEA/CC03/SPCN5CR: LAH 
EXPERIMENT S 

EXPERIMENT OBJECTIVES; S^CWTH OF ZIMC SELENICE CRYSTALS. THE CONSORTIUM WOULD PREPARE AT' GILES "OF "x ZINC HLSCD2 
THESE CGLUJ SE STORED 'WITH THE AMPOULES "OR OTHER LEE'S OF 'HIS APPARATUS. 




"T 


NUMBER OF LAUNCHES s 


REQUESTED 1ST LAUNCH; 11/91/S! 


"JRNAROUND (*?*/■ *5 s 5 


•: * 

CURRENT STATUS CF HARDWARE (c 

xw.cept, 

rxckup, protcfl 

ight uKit, flight 

unit) ; CONCEPT 

T^r 

* 

3I?SSS:SJS CcsJ X or dianstw*: 3. 

■003C3 Y or 

length; 3. 32303 

I; 3.33003 VOLUME (saC; : 3L 


MASS (kg, including stowage); 

1 3.0C000 



.7 

REQUESTED CARRIER; SP ACEH AS 



5i LEASE (0-133) : 

3 

OTHER COMPATIBLE CARRIERS; MAR 




. = 

PCWER 


DC (xatts) 

AC (watts) 



ON-ORBIT 

NORMAL: 

1300.30 

3.00000 


-1 


PEAK; 

1000.30 

0.33300 



ASCENT/DESCENT 

NORMAL: 

0.00000 

3.00000 

ESSENTIAL POWER REQUIRED (y/r) ; 1 

- - 


PEAK; 

0.30003 

0.99599 

AMOUNT (*atts); 3.30003 

*1 

PRELAUNCH 

NORMAL: 

0 .0C000 

3.30303 

ESSENTIAL ENERGY EJuhJ; 9.30033 



PEAK; 

0.00000 

3.00000 


7 

TOTAL ENEFSY (k*h) 

i ; 8. 88888 




r - J 


7 


THEHMAL/FJJID ACCOMMODATIONS 

AVIONICS AIR LOOP 
MPE PwLID LOOP 
CABIN AIR 


CCCLING Cuatts) FLEHRATE I kg/hr! 


0.00000 

0.^0000 

3.30330 


0.00000 

0.00000 

0 . 




-I 


RENTING 

VACUUM (abar) ; 3. 


F_CW (ga/s): 0.00000 QUANTITY (grans): 0.03033 


CC^^/CCNTRCL (externally supplied) 

TELEMETRY (y/sJ: N DATA RECORDING Cy/rJ s S EXTERNAL CONTROL (y/n): N DOWNLINK DATA (y/'O; N UPLINK COT'CL (y/-; 


OPERATIONS 

CREW TIME REQUIRED (hrs): 5.3S30 NO. OF CREWMEN; I 
OOMffivTS (crew); SWITCHING AND CONFIRMING OPERATION. 


m TIME/GFERATICN (hrs)s 1.3353 


'-i 




CCNSTRAINTS 

LIGHTING (y/ri); N WATER DUMPS (y/n) s N VERNIER THRUSTERS (y/r) ; N CREW MOTION (//*! : N VESTING !>\K ; N 


PQINTINS/STABILIZATICN 
TARGETS REQUIRED <y/n) ; N 

ORBIT PARAMETERS 
ALTITUDE REQUIRED (rai): 


TOTAL RUNTIME REQUIRED (r-s): IVO.D 


3 INCLINATION (degrees); 3.000 ATTITUDE; N 


REMARKS; BOEING WILL ASSEMBLE A SECOND FLIGHT FURNACE FOR 'USE BY THE CCDSs. THE CCNSeritr* WILL BE ONE OF THE USERS 
IN MULTI OBJECTIVE FLIGHTS OF IT. ACCOMMODATION REQUIREMETS HAVE BEEN SUBMITTED TO NASA E 7 BOEING. 

CONTACT; CHARLES A. LINGUIST PHONE; 291-SS5-3SZ3 

HAS JEA (MCU OR OTHER PROGRAM) BEEN APPROVED? Y 
WHICH PROGRAM AND APPLICATION OA~E? CODE 
IF APPROVED, WEN SIGNED'’ 10/31/35 

R.ISHTS R.CWN "0 DA"E; 3 . IF CURRENTLY MANIFESTED, WHICH =LIS~? S' 


2.2-43 


Ik- 



JEA/CCDS/SPONSCH : UAH 
EXPERIMENT »: 7 


- X r ~ H 7 7*7 i ‘ ' r^vT v -- 

-V»-C7 T VrV"“, -■'/'•i -j -pi-,--, «- -- r T ~ — 7 

— A?* <1 f . , *w i rvil- K * 1 


£X?E3I>07 OBJECTIVES; GrtCWTH Cr NON-LINEAR OPTICAL CRYSTALS AND *TN FILMS, PCLY-S5 IVvSSTISATIC^S A:£ £JS?r3E? 
INVESTIGATIONS, 


NUWES OF LAUJCHES: 3 GUESTED 1ST LOCH: 11/21/51 TUFNAECUNE Inorfcrsl ; IS 

CURRENT STATUS CF HARDWARE (cctcept, sicck up, protcflight ^it, flight -r.it I : CCNOZPT 

Y or la?qi>.: 3.82303 Z; O.288S0 VCL.^E 'sE : J.3SC00 


DIMENSIONS (ca) X or diaaeier: 0,00303 
MASS (kg, ircl^ing Eicaage) s 8.38833 

REQUESTED CARRIER: SFACEHA3 
OTHER COMPATIBLE CARRIERS: NONE 


% USAGE :B-1303 


POWER 




DC baits) 

AC batts) 

ON-ORBIT 

NORMAL: 

1333.33 

0.00000 


PEAK; 

1330.03 

0.00000 

ASCEN7/DESCENT 

NORMAL: 

200.000 

3.338*30 


PEAK: 

200.330 

O, 88330 

PRELAUNCH 

NORMAL: 

208.300 

0.0C008 


PEAK: 

233.800 

0.00000 

TOTAL ENERGY (k*h! 

1: 3. 

80003 



ESSENTIAL POWER REQUIRED V/r!: Y 
OTUNT Uattsis 3.88833 
ESSENTIAL ENERGY Ck#vhl ; 3.33333 


THEm/F-UID flCKMDflTIOSS 

AVIONICS AIR LOOP 
m FLUID LOOP 
CABIN AIR 


COOLING C^atts) FLOWRATE (kj/hr) 
3.33333 3/33333 


3.33333 

0.00000 


3.33333 

0.8333S 


VENTING 

VACUUM labar) : 3, 


FLOW (ga/s): 3.33*333 QUANTITY (grass) : 3.33333 


COMMAND / CCNT ROL (externally supplied/ 

TEL21ETSY iy/n): N SATA RECORDING (y/n): N STS33K. CCNTSE. fy/aJ * X ECWNLIKK DATA <>/.',): N SLINK C2C3SL iy/-J a 
OPERATIONS 

CREW TIME REQUIRED (hr s): 1.8009 NO. OF CBflSNl 1 5SW Tlffi/CFESATICS (hrslj 8.2D39 

CO.Mf0.TS (crew): MOVE SAMFtES FROM MIDEECK TO 3PACEHAE, START PROCESS. 

CONSTRAINTS 

LISHTINB (y/n); N HATES CUTS (y/n)s N VERNIER THRUSTERS (y/r): N CREW NOTION 'y.V.T-j N VSVIN3 {y/-: : N 
PQI.VTINS/STPBILIZATICN 

TARGETS REQUIRED (y/r)j 51 G-LEVEL REQUIRED: 3.30019 TOTAL RUNTIME REQUIRE!! (hrs! : 133.3 


ORBIT PARACETERS 
ALTITUDE REQUIRED (nai): 


9 INCLINATION (degrees): 3.389 ATTITUDE: N 


(BARKS; THIS ENSEMBLE OF UBnOBTfiTHR IS ALREADY IN "REPARATION FOR USML-I. MANY DETAILS HAVE SEE: SUBMITS ”3 LSML-I V ISS 
MANAGEMENT TEAM. THE HARDWARE WILL REQUIRE THE SaJIV&SNT OF FOUR DOUBLE MIDOElK LOCKERS AS WsL AS SSNC-riVS MAT’L 
STOWAGE IN THE MIDDECK. 


CONTACT: CHARLES A. .UNDQUIST PHONE; 285-S3D-SSS9 

HAS JEA (MCU CR OTTER PROGRAM) SEEN APPROVED'’ Y 
WHICH PROGRAM AND APPLICATION CATE’’ CCDS 
IF APPROVED, W®i CIOS? 18/81/35 

FLICKTS FLOWN '0 ’PTE; 3 . IF CUR RENT. Y MANIFEs'HD, WHICH ciISC” 3 


ORIGINAL PAGE |$ 
OF POOR QUALITY 


- •rv : '4-L ’,Lj 



/ V".- ' ■* 




i r-' ; 

< T / ', * ! 


2.2-44 





/7 


-I 

*■ ■ 4! 

. ' . \ 


V'.I 


1 




ORIGINAL PAGE IS 
OF POOR QUALITY 


’-/LI- -- 


dr:;. M j.h ld 

-v;--''<rv , 1 ■* y/v---T£, “ rr;- 

«.]■*• i . -r«: - *1 — « rv—w ir*. V ... 


JZA/CCDS/SPCNS3R i UAH EXPERT 

EXPERIMENT Ss 5 

EXPERIMENT OBJECTIVES! NCN-LINEAR OPTICAL CRYSTALS AND THIN FILM EsCWT?i f ELEJI'CCEPCSriCN, ORGANIC SErARA'ICN, 

NUMBER GF LAUNCHES: 3 REQUESTED 1ST LAUNCH: 33/81/S2 T 

CURRENT STATUS OF HARDWARE (ccrcept, aockup, potcflight unit, flight -ar.it; : CONCEPT 

A. . v* Vi t*v* 




DIMENSIONS (crfi) X or dieter: 2.TO Y 5 :- length: 3.33333 
MASS (kg, i?rcl udirjg stowage) : 3. 83333 


•^UME (cn3 ; ; 3,88008 


POWER 


ARRIER; SPACELAB 

RACK 


% USAGE (0-183; ; 


fTISLS CARRIERS; 

-fl- 





CC 

(Mtts) 

AC Uatts) 


CN-ORBIT 

NORMAL; 

2333.33 

3.33333 



PEAK; 

2883.33 

3.30883 


ASCENT/DESCENT 

NORMAL: 

203.32® 

3.80303 

ESSENTIAL POWER REQUIRED (/M ; Y 


PEAK; 

E30. 333 

3.30383 

AMOUNT Uatts 1 : 3.08803 

PRELAUNCH 

NORMAL; 

203.333 

0.00333 

ESSENTIAL ENERGY (V^h); 3,38333 


PEAK: 

233. 803 

3.38383 


TOTAL ENERGY (k«h): 3.83333 




Tf 

i 

i 


^7 

1 


TKERMAL/FLUID ACCOMMODATIONS 

AVIONICS AIR LOOP 
MPE FLUID LOOP 
CABIN AIR 


COOLING (watts) FlCWRATE (kg/hr) 
fl.Kflflfl 3.33833 


30833 


3. 


O.0G830 

3,33333 


VENTING 

VACUUM (abar): 0.33333 FLOW (ga/s): 3.33333 QUANTITY (grans}: 3,33303 

CCMND/CCNTROL (externally supplied) 

TELEMETRY (y/?sh N DATA RECORDING (y/n): N EXTERNAL CONTROL (y/rO : N DOWNLINK DATA (y/^i N UPLINK CCN“FOU 


OPERATIONS 

CREW TIME REQUIRED (hrs): 3.0ffl 


SC. OF CREWMEN; 


TAX TIMS/C? ERATICN (hrs) : 3. S;3 3 


COMMENTS (crew) ; MAVE SAMPLES FROM MZDDECX TO SFACELAE, START PROCESS. 




CONSTRAINS 

LIGHTING (y/n) : N WATER DUMPS (y/nh N VERNIER THRUSTERS (y/V.J : N C'EW MOTION (y/r.; : N /EN"INS lyM 


PQINTING/STABILIZflTISN 
TARGETS REQUIRED (y/M : N 


S-LEVEL REQUIRED; 3.33823 


-rro 5 2’ zzn'fzzT. • 

iw! Kta .< WI*I 41 k '.Uw4l1l.U w< # 4 rfUf l 


ORBIT PfiHfiMETES 
ALTITUDE RE0UIRE5 (rail; 


8 INCLINATION (desress) ; 3.C89 ATTITUDEi N 


REMARKS: MANY DETRIL3 BEYOND THOSE ON THIS SHEET HAVE BEEN PROVIDED "0 • Hi wCKw”* Ju* TV T tl.'i'.Cw k -1 i . irtM r, , i:ff* •> • w iL*" — 1 * — 

HILL REQUIRE IN ADDITION TO THE LOWER PORTION Cr A SPACELAE DOODLE RACK, E MJDDECK LOOKERS A\D THE SIKECK REERIEERATO" 


CONTACT: CHARLES A. LUNESJIST PHONE: cJO-SSO-SSEC 

HAS TEA (MCU OR OTHER PRCERAMJ BEEN APPROVED? Y 
WHICH PROGRAM AND APPLICATION DAT" wCD" 3 
IF APPROVED, WHEN SIGNED? IS/Sl/SS 

FLIGHTS FLOWN TO CATE; C . IF CURRENCY YPNIFE3"ED, WHICH FLffiT? 3 


Z2-45 


^ '** * J **: * ■ * v" ■ ;i£ j 


Sj^*5T. 


” -f-sV-r ■' ,'V v - 


;T»t •* * fi *V ' ■■ '< • 

- * ’ - • f 




nr*5X”'V^ r 

■ t- t ■ V ^ 

; /-■ t s'T ^ 

r ” tr- ■ y.-' r 


V-/ 


JEA/CCD3/SPCN30R: UAH 
EXPERIMENT 5; 1 

EXPERIMENT CBJZCTIVES; ENERGETIC OXYGEN EFFECT 


EXPERIMENT i LINE CUEA'ICN EXPIRE =SZ:LI~Y FE-IEv 


NUMBER CF LAUNCHES: i 

REQUESTED 1ST 

LAUNCH: -3- 

T.FNA ROUND -tenths: :-S- 

CURRENT STATUS CF HARDWARE (eorcept, 

iJGCXup, j^rotw) * 

ig.*t unit, fiig. t unit/ ; CwNw< 

EPT 

DIMENSIONS (dr) X or diar,eter:-3“ 

Y cr 

length: -3- Z:-3- 

VOLUME 

MASS (kg, including stowage): -3- 




RE2UE5TED CARRIER; CARED BAY 


* usage la-icc; i-d- 


OTHER COMPATIBLE CARRIERS; -3- 




POHER 

DC (watts) 

AC (watts) 


ON-CRBJT NOSWL: 

-C- 

-3- 


PEAK: 

• 

-0- 

-3- v* 


ASCENT/DESCENT NORMAL: 

-0- 

-3- £S3EC!flL 

POWER REQUIRED (y/-) : - 

PEAK; 

-e- 

-0“ AMOUNT (-watts): -C- 

PRELAUNCH NORMAL: 

*0“ 

-3- ESSENTIAL 

rvTsrv » -..v . _ } ii_ 

i. 'Jw. > A. An * • U 

PEAK: 




TOTAL ENERGY (kwh) : -3- 




THERMAL/FLUID ACCO^DATICNS 





COOLING (watt 

s) FLOWRATE (kg/hr) 


AVIONICS AIR LCCP 

_?■*_ 

V 

-3“ 


MPE FLUID LOOP 


“3“ 

ORDINAL PAGE IS 

CABIN AIR 

-3- 

-3- 

OF POOR QUALITY 


VENTING 

VACUUM (abar): *3- 


R.CW (ga/s) : -3- 


QUANTITY (graas): -Jb 


COMMAND /CONTROL (externally supplied) 

TELEMETRY (y/n) ; - DATA RECORDING ty/n); - EXTERNAL CONTROL (y/n); - IDWNLIMK ZA"A (y/r); - UPLINK CEST-DL 


CPERATICNS 

CREW TIME RETIRED (hrs5;-ib 
COMMENTS (crew) : -3- 


NO. OF CREWMEN 


XAX 7IXE/0PESA7ICN (Mrs) i-l- 


CCNSTRAINTS 
LIGHTING (y/n>: 


PCINTINS/STABILIZflTION 
TARGETS REQUIRES (y/n) ; - 

ORBIT PARAMETERS 
ALTITUDE REQUIRES (nai): -3- 


WATER DUMPS (y/ri): - VERNIER THRUSTERS (y/n); - CREW MOTION (//*) : - 
0 “LEVEL REQUIRED: “3- TOTAL RUNTIME REQUIRED (hrs! :-S- 

INCLINATION (degrees): -0- ATTITUDE; “3“ 


VEVT.Ni 


REMARKS: THE UAH EXPERIMENTS GN LSEF THAT PREDATED OUR ZMCS FORMATION WILL EE ANALYZED TO MEET CMOS i:*OJEC' OBJECT! V 
INFORMATION SUBMITTAL TO NOTE THE COMMERCIAL PROGRAM INTEREST IN THE LSEF RETRIEVAL AND TO SUPPORT T3 TIME 
ACCOMPLISHMENT. 

CONTACT; CHARLES A. LUNBQUIS7 TONE; SS-S9E-£S£d 

HAS JEA (MCU CR CTHER PROGRAM) BEEN APPROVES? Y 
PROGRAM AND APPLICATION DATE? CCDS 
IF APPROVED, WHEN SIGNED? 13/Cl /£5 

2 . 2-46 FLIGHTS FLOWN TO DATE; -3- . IF CURRENTLY MANIFESTED, WHICH FLIGHT? -3- 





3V32/33 


JZS/CCDS/SPCNSCR: COLORADO 


EXPERIMENT 'ECUI^r 


expefimevt: sidserve materials dispersion appa-ahs 


EXPERIMENT *: 1 


EXPERIMENT OBJECTIVES; PERFORM BZC3PRDCESSIN6 ACTIVITIES IN WCOSERAVITY, I 
DIFFUSION USING THE MATERIALS DI3-ER5IGN APPARATUS 
PROTEIN CRYSTAL GROWTH) . 


NCLUDINc PROCESSING CF FLUIDS “-ROUGH LIQUID 
{MIA), FOR APPLICATIONS IN SEVERAL BIOMEDICAL 


NIHBE3 OF LAUNCHES; 3 REQUESTED 1ST LAUNCH: 02/01/30 TURNAROUND (worths) : S 

CURRENT STATUS OF HARDWARE (concept, lockup, protoflight unit, flight -nit): -LIGHT INI" 

DIMENSIONS (cal X or diameter: 5 2.3*00 Y or length: 44.O000 Z: ILM0C VOLUME (cm3): 570GC.0 

MASS (kg, including stowage): 32.000* 


REQUESTED CARRIER: MIDDECK LOCKER (1) 
OTHER COMPATIBLE CARRIERS: -0- 


% USAGE (0-100) : 

100 

PCUER 

DC (watts) 

AC (watts) 


ON-ORBIT NORMAL: 

-0- 

-0- 


PEAK: 

-0- 

-0- 


ASCENT/DESCENT NORMAL: 

-0- 

-0- 

ESSENTIAL POWER REQUIRED (y/n 

PEAK: 

-0- 

-0- 

AMOUNT (watts) : -O- 

PRELAUNCH NORMAL: 

-0- 

-0- 

ESSENTIAL ENERGY (k^l: -0- 

PEAK: 

-0- 

-0- 



TOTAL ENERGY (kwh) : -®- 


THERMAL/FLUID ACCOMMODATIONS 

AVIONICS AIR LXP 
MPE FLUID LOOP 
CABIN AIR 

VENTING 

VACUUM (fflbar) : -0- FLOW (g«/s) : -0- QUANTITY (g-aas) : -0- 

CC^fiND/CONTROL (externally supplied) 

TELEMETRY (y/n): - DATA RECORDING (y/n); - EXTERNAL CONTROL (y/n): - DOWNLINK DATA (y/n): - UPLINK CONTROL (y/i 


COOLING (watts) FLOWRATE (kg /hr) 
-0- -O- 

- 0 - - 0 - 

-0- -0- 


ORiGINAL P AGe JS 

0F POOR Quality 


OPERATIONS 

CREW TIME REQUIRED (hrs);-0- NO. OF CREWMEN :-0- MAX TIME/OPERATICN (hrsis-0- 

CGMMENTS (crew): -0* 


CONSTRAINTS 

LIGHTING (y/n): - WATER DUMPS (y/n): - VERNIER THRUSTERS (y/n): - CREW MOTION (y/n): - VEXING (.-/n • : - 
PCINTING/STAEILIZATIQN 

TARGETS RESUIIO (y/n): - G-LEVEL REQUIRED:-®- TJTAl RUNTIME REQUIRED (hrs> s II®. 0 

ORBIT PARAMETERS 

ALTITUDE REQUIRED (nai): -0- INCLINATION (degrees): -0- ATTITUDE: -0- 

REXARK5: PAYLOAD USES REFRIGERATOR/ INCUBATOR MCCtLE (R/IM) LOCATED AT JSC. LATE LOADING AND EARLY ACCESS IS REQUIRED'. 

CONTACT: MARVIN LL7TGE3 PHONE: 3C3-492-7513 

HAS JEA (Ml OR OTHER PROGRAM) BEEN APPROVED* 1 V 
WHICH PROGRAM AND APPLICATION 3ATE?*CCDS 
IF APPRCVED, WHEN SIS®)' 1 10/01/57 

FLIGHTS FLOWN TO DATE: -3- . IF CURRENTLY MANIFESTED, WHICH FLIGHT? -0- 


"0 LIQUID 
. AREAS (E. 


2.2-47 


JEB/CCCS/SPONSOR: COLORADO 


EXPERIMENT REQUIREMENT 
EXPERIMENT: MrCRO-ORWNISMIC *EAC T CR 


EXPERIMENT 9: 


EXPERIMENT OBJECTIVES: EXAMINATION OF THE BIOSYNTHESIS OF PLANTS, BACTERIA AND PLANT STEEANH3 WHICH -AFVE3 
ENERGY IN CHEMICAL FORMS. 


CSS, NS AND LIGHT 


NUMBER OF LAU^D€S: 3 REQUESTED 1ST LAUNCH : 25/81/32 TURNAROUND (norths) ; 3 

CURRENT STATUS CF HARDWARE (concept, seckup, prctcflight unit, flight unit): FLIGHT UNIT 

Z:-3- VOLUME (cw3) : 57228,3 


DIMENSIONS (c») X or diaseter:-8- 

Y or 1 

ergth:-2- 

MASS (kg, including stowage): 13.5028 


REQUESTED CARRIER: MIDDECK LOCKER 


i USAGE (8-102) 

OTHER COMPATIBLE CARRIERS: GAS (5 CU. 

FT) 


POWER 

DC (watts) 

AC (watts) 

ON-GRBIT NORMAL; 

55.8828 

-2™ 

PEAK; 

-9- 

-0- 

ASCENT/DESCENT NORMAL: 

*“0— 

-0- 

PEAK; 

-0- 

-0- 

PRELAUNCH NORMAL: 

-0- 

-2- 

PEAK: 

TOTAL ENERGY (kwh) : -8- 

-2- 

-0- 

THESMflL/FLUID ACCOMMODATIONS 


COOLING (watts 

5 FLOWRATE (kg, 

AVIONICS AIR LOOP 

-0- 

-2— 

MPE FLUID LDCP 

-0- 

*0" 

CABIN. AIR 

-8- 

-8- 


ESSENTIAL POWER REQUIRED (y/»: 
AMOUNT (watts) ; -2- 
ES3ENTIAL ENERGY (k«hh -8- 


ORDINAL PAGE IS 

OF POOR QUALITY 


VENTING 

VACUUM (a bar): -0- 


FL&I (ga/s) : 4- 


QUANTITY (grass) : -2- 


COMMAND /OCTROI (externally supplied) 

TELEMETRY (y/n); N DATA RECORDING (y/n): N EXTERNAL CONTROL Cy/n) : N DOWNLINK DATA (y/n) : N UPLINK CONTROL bjh) : \ 


OPERATIONS 

CREW TIME REQUIRED (hrs)s 4.2888 NO. OF CREWMEN; 1 

CCMCNTS (crew) : SAMPLES CHANSES AND STABILIZATION. 


MAX TIME/OPERATION fh-s) : 4.8388 


CONSTRAINTS 

LIGHTING (y/n); N WATER DU?PS (y/n); N VERNIER THRUSTERS (y/n); N CREW MOTION (y/n): - VENTING (y/n;; 


POINTING/STABILIZATION 

TARSETS REQUIRED (y/n); - S-LEVEL REQUIRED; 8.88818 


TOTAL RUNTIME REQUIRED (Mrs); 354.8 


ORBIT PARAMETERS 
ALTITUDE REQUIRED (rails 


INCLINATION (degrees): -8- ATTITUDE; -2- 


REMARKS: INITIAL VERSIONS OF THIS EXPERIMENTAL WORK MAY BE SUITABLE FOR R.IGHT IN EXISTING FEA OR MDA HARDWARE. ^OLLCW-ON STUD I 
ARE LIKELY TO REQUIRE SPECIALIZED HARDWARE CURRENTLY UNDER DEVELOPMENT. THIS EQUIPMENT MAY BE SUITABLE -OR fiv^A’ICN. 
FOLLOW-GN WORK MAY BE ABLE TO UTILIZE LIFESAT OR A C-6A3. 

CONTACT; MARVIN LUTT6E5 PHONE: 283-432-7513 

HAS JEA im OR OTHER PROGRAM) BEEN APPROVED? Y 
WHICH PROGRAM AND APPLICATION DATE? CCDS 
_____ IF APPROVED, WHEN SIGhCD? 12/81/37 


2.2-48 R.IGHTS FJUN TO DATE: -8- . IF CURRENTLY MANIFESTED, WHICH FLIGHT’* -2- 




:1 


a 




3 


0-5/32/53 

EXPSSIMSNT SESi:“3©iT3 

JEA/CC2S/ SPONSOR : COLORADO £X?£RI«EfJT: CENTRIFUGAL F.UI’S rfi»SS2S." 

EXFsSIffiST 8: 3 

EXPERIMENT OBJECTIVES: USE OF THE CENTRIRjGflL FORCES TO PUMP MS MIX FLUIDS OR PSFFO'M * u ftSE SSPAFftTICNS IS ’VO E'AVI “v 

NUWER OF LAUNCHES: 2 REQUESTED 1ST LAUNCH: 83/01/32 TURNAROUND Inc'ths! : 3 

CURRENT STATUS OF HARDWARE (concept, aockup, pnctoflight .nit, flight unit! j CONCEPT 


DIMENSIONS (ca) X or disaster:-®- Y or ’.srgt" :-C- 

MASS (kg, including stowage) : IS. 0080 


:» 3 !» 57003.0 


REQUESTED CARRIER: MIDEECX L 

.GCXER (1) 

* USAGE (3-133) 

OTHER COMPATIBLE CARRIERS: - 

3- 


POWER 

DC (Katts) 

AC Uatts) 

ON-ORBIT 

NORMAL;,. 50.3333 

-3- 


peakPM-3- 

-0- 

ASCENT/DESCENT 

NCRMAL; -3- 

-0- 


PEAK: -3- 

-3- 

PRELAUNCH 

NORMAL: -0- 

-3- 


PEAK: -3- 

-3- 

TOTAL ENERGY (k*h) : -0- 


THERMAL/FLUID ACCOMMODATIONS 

COOLING (watts) 

FLOWRATE (kg, 

AVIONICS AIR LOOP 

-3- 

-6- 

MPE FLUID LOOP 

-e- 

-0- 

CABIN AIR 

-3- 

-3- 


ORKSIfiJAf. PAGE IS 
OF POOR QUALITY 


ESSENTIAL POWER RESUMED (y/*5 : 
AMOUNT (watts) : -3- 
ESSENTIAL ENERGY (k*h) i -3- 


j 


1 T a T 


VENTU& 

VACUUM (abar): 


FLOW (ga/s); -3- 


SUANTITY (g-aas): -3- 


CGMMAND/CONTRCL (externally supplied) 

TELEMETRY (y/n); N DATA RECORDING (y/n) : X EXTERNAL CONTROL (y/ni : N EOWNLINH SATA {//-,; N UPLINK KN~0L ()/*■* N 


OPERATIONS 

CREW TIME REQUIRED (hrs): 5,5030 NO. OF CREWMEN; i 

CGWENTS (crew) ; LOAD SAMPLES AND REAL TIME PHOTOGRAPHY 


MAX TIME/GPERATIGN (hrs): 3.5333 


a 


CONSTRAINTS 

LISHTING (y /r> : N WATER DUMPS (y/n): M VERNIER THRUSTERS <y/rO : X CREW MOTION (>/-}; N 


VE 


X i . Nc i m 


PGINTING/STABILIZATION 

TARGETS REQUIRED (y/n) ; N 5-lEVEL REQUIRED; 3.00010 


TOTAL RUNTIME REQUIRED (hrs): £54.3 


ORBIT PARAMETERS 

ALTITUDE REQUIRED l?m)i -0- INCLINATION (degrees); -3- ATTITUDE: -3- 

REMARKS: THIS HAEDWARE IS UNDER DEVELOPMENT. POWER REQUIREMENTS, ETC. MAY CHANGE WITH "IKE. 

CONTACT: MARVIN LUTTGES PHONE: 233-43E-7S12 

HAS JEA (MOU OR OTHER PROGRAM) SEEN APPROVED? Y 
WHICH PROGRAM AND APPLICATION DATE n CCDS 
IF APPROVED, WHEN SIGNED? 13/31/57 

FLIGHTS FLOWN TO DATE; -3- . IF CURRENTLY MANIFESTED, WHICH FLIGHT? -3- 


2.2-49 



- j:_ 


JEA/CCBS/SPGNSCR : COLORADO 
EXPERIMENT 4 


EXPERIMENT REQUIREMENTS 

EXPESIMEVT: 5i.CC: RHECLCSY EX? ER LYY- Hfi"I OS/EONE DYNAMICS 


EXPERIMENT OBJECTIVES: STUDY OF BIOMEDICAL ISOMORPHISM IN RODENTS IN MICRCERAVITY FOR EVALLA T ING ‘'*0:EL a DISEASE =’A"22 AND AGING 
SECRETS. 


NUMBER OF LAUNCHES: 3 

REQUESTED 1ST 

LAUNCH: 03/31/92 

TURNAROUND ( 

CURRENT STATUS CF HARDWARE (concept, 

{(lockup, protcflight unit, flight 

arit): CONCEPT 

DIMENSIONS (cb) X cr diameter: 24. 

S8C3 Y c* 

length: 43.7333 

Z: 51.3333 VOLUME l 

MASS (kg, including stowage): 27.0000 



REQUESTED CARRIER: MIDDECK LOCKER (1) 
OTHER COMPATIBLE CARRIERS: SPACELAB 


i USAGE (3-1385 : 

: ISO 

POWER 

DC (*atts) 

AC (*atts) 


ON-ORBIT NORMAL: 

50.0000 

-0— 


PEAK: 

-0- 

-0- 


ASCENT/DESCENT NORMAL: 

50.0000 

-0— 

ESSENTIAL POWER REQUIRED 

PEAK: 

-0- 

“0- 

AMOL^IT Uatts): -3- 

P RELAUNCH NORMAL: 

50.0000 

-0- 

ESSENTIAL ENERGY (k*hh 

PEAK: 

—0— 

-0- 


TOTAL E^RSY (kwh) : -0- 




THERMAL/FLUID ACCOMODATIONS 





COOLING (watts) FdttiWZ (ns 

/ u r) 

AVIONICS AIR LOOP 

-0- 

-0- 


MPE FLUID LOOP 

-S- 

-0- 


CABIN AIR 

-0- 

-0- 



VENTING 

VACUUM (abar): -0* 


FLOW (ca/s); -8- 


QUANTIFY (graas): -3- 


COm^D/CONTROL (externally supplied) 

TELEMETRY Cy/n) : - DATA RECORD I NS (y/n) : - EXTERNAL CONTROL (y/n): - DOWNLINK DATA 'y/rh - UPLINK CON"" CL (y/S: - 


WEPATIOIS 

CREW TIME REQUIRED (hrs): 5.0030 NO. CF CREWMEN: 1 

CQ8BJTS (crew): ACSUIRE BLOOD SABLES 


*AX 7IME/CPSRA7IGN (hrs): 3,5888 


CONSTRAINTS 

LIGHTING (y/n): - WATER DUMPS <y/n>* - VERNIER THRUSTERS (y/n); - CREW MOTION (y/n) : - VENTING Ty/-I i 


POINTING/STABILIZATION 

TARGETS REQUIRED (y/n): - S-LEVEL REQUIRED: 3.00013 


TOTAL RUNTIME REQUIRED (hrs): 254.3 


ORBIT PARAfCTERS 

ALTITUDE RETIRED (mi) s -0- INCLINATION (degrees) : -3- ATTITUDE: -8- 

REMARKS: KANSAS STATE UNIV. AND UNIV. OF COLORADO HAVE PROPOSED "0 EXAMINE THE EFFECTS OF BLOOD RHEOLOGY ON "HEELS MONKEYS. "HIS 
EXPERIMENT WILL FORM AN IMPORTANT LEAD-IN TO THIS WORK. THIS EXPERIMENT WILL UTILIZED THE ANIMAL ENCLOSURE MODULE (ASM). 


£2 50 


CIMACT: MARVIN LUTTGES PHCNE: 303-492-7513 

HAS JEA (MQU CR OTHER PROGRAM) BEEN APPROVED? Y 
WHICH PROGRAM AND APPLICATION DA*^ CCDS 
IF APPROVED, WHEN SIGNED? 10/31/57 

FLIGHTS FLOWN TO DATE: -3- . IF CURRENTLY MANIFESTED, WHI CW FLIGHT^ -0- 


ORKalNAL PAGE IS 

OF POOR QUALITY 


'/$- ; • -->c :* * s -‘ ^ T 


EXPERIMENT REGliIRBS'3 


35/i 32/33 




i 




JEA/CCDS/5PGNS0R: COLORADO 
EXPERIMENT *; 5 

EXPERIMENT OBJECTIVES: SYNTHESIS OF ARTIFICIAL SICMATERIALS 


EXPERIMENT : BIOPKCSSZNS FLLfIBS EXPERIMENT APPARATUS II (EFEA-II) 


ORiG^AL PAGE IS 

OF POOR QUALITY 


NUMBER CF LAUNCHES; 4 

REQUESTED 1ST 

LAUNCH: 37/0 1/50 

^JRNA’OUfw Norths) 

CURRENT STATUS OF HARDWARE 

(concept, fflockisp, protcflight unit, flight unit); CONCEPT 

DIMENSIONS (cm) X or dianeter: 52.0000 Y or 

MASS (kg, including stowage): 13. 3830 

length; 44.0000 

Z: 50.5000 VOLUME (rnSl : 1 

REQUESTED CARRIER; MIDDECK LOCKERS (2) 

% USAGE (0-100) : 

123 

OTHER COMPATIBLE CARRIERS; 

"0- 



POWER 

DC (watts) 

AC (watts' 


ON-ORBIT 

NORMAL: 50. COM 

-0- 



PEAK: -0- 

*0“ 


ASCENT/DESCENT 

NORMAL: -0- 

“0- 

ESSENTIAL POWER REQUIRED (y/n); 


PEAK: -0- 

H3- 

AMOUNT (watts) : -3- 

PRELAUNCH 

N0RMAL: -0- 

-0- 

ESSENTIAL ENERGY (kwh): -0- 


PEAK: -0- 

-0- 


TOTAL ENERGY (kwh): -0- 




'•.VI 

-1 


.1 

?trl 


- I 




■■TT 


■ vT 

" f 


'--4 

■A 


THERMAL/FLUID ACCOHTCIDATIONS 

AVIONICS AIR LOOP 
KPE FLUID LOOP 
CABIN AIR 


COOLING (watts) FLOWRATE (kg/hr) 
-0- -0- 

-0- -0- 

-e- -0- 


VENTING 
VACUUM (ahar) ; 


FLOW (ga/s) : 


COMMAND/CONTROL (externally supplied) 

TELEMETRY (y/n) ; - DATA RECORDING (y/n) : - EXTRNAL CONTROL (y/n) 


OPERATIONS 

CREW TIME REQUIRED (hrsh 3.0000 NO. CF CREWMEN 

COTENTS (crew): CHANGE SAMPLE CASSETTE 


QUANTITY (grans) : -0- 

- DOWNLINK DATA (y/r) : - UPLINK CONTROL (yM : - 
MAX TIME/CPSRA7ICN (hrs):-*- 


1 


CONSTRAINTS 

LIGHTING (y/n): - WATER DUMPS (y/n): - VERNIER THRUSTERS (y/n): - CREW MOTION (y/n): - VENTING (y/r) : - 


PGINTING/3TABILIZATI0N 
TARGETS RETIRED (y/rrf : - 

ORBIT PARAMETERS 
ALTITUDE REQUIRED (mi)i -0- 


G-LEVEL REQUXREDi-0- 


INCL I NATION (degrees): -0- 


TOTAL RUNTIME REQUIRED (hrs) : 234.0 


ATTIRE: 


REMARKS: LATE LOADING OF 12 HOURS BEFORE LAUNCH AND EARLY ACCESS CF 5 HOURS AF^ER LANDING IS DESIRED. IF THIS IS NOT ?QESIEi.£, 
ALTERNATE SAMPLES WILL BE PROCESSED. THIS EXPERIMENT REQUIRES USE OF THE REFRISEFA^OR/INCUEATCR *3COE (VIM) OR SHARED: 
USE OF THE REFRIGERATOR/FREEZER. 

CONTACT: MARVIN LUTTGES PHONE: 203-492-7612 

HAS JEA (MOU OR OT)£R PROGRAM) BEEN APPRO 1 ®? Y 
WHICH PROGRAM AND APPLICATION DATE? CCDS 
IF APPROVED, WHEN SIGNED? 10/01/37 

FLIGHTS FLOWN TO DflTE:-0- . IF CURRENTLY MANIFESTED, WHICH FLIGHT? -> - 2ZWV 







JEA/CCDS/ SPONSOR 5 COLORADO 
EXPERIMENT #: 5 


EXPERIMENT REQUIREMEN'S 

EXPERIMENT i EICPR0CE3SING FLUIDS EXPERIMEN* APPARATUS (E-FZAJ 


EXPERIMENT OBJECTIVES; FEA EQUIPPED WITH ISOTHERMAL HEATER TO ALLOW THE STUDY Or SELF ASSEMBLY AND DIRECTED ASSEMBLY CF 
MACROXGLECULES. 


NUMBER OF LAUNCHES: 4 REQUESTED 1ST LAUNCH; 07/01/50 TURNAROUND (worths) ; S 

CUROT STATUS OF HARDWARE (concept, acckup, protoflight ur.it, flight unit); CONCEPT 

DIMENSIONS (cm) X or diameter; 52.0000 Y or length; 44.0000 2; 50.0000 VOLUME 'a£)i iiAOOO. 

MASS (kg, including stowage); 13.00C0 


REQUESTED CARRIER: MIDDECK LOCKERS (2) 
OTTER COMPATIBLE CARRIERS: -8- 


i USAGE (9-100); 108 


POWER 

DC (watts) 

AC (witts) 


a 

ON-ORBIT NORMAL: 

50.0000 

-0- 


a 

PEAK: 

-0- 

-0- 



ASCENT/DESCENT NORMAL; 

50.0000 

-0- 

ESSENTIAL POWER REQUIRED (y/n): - 

— 

PEAK: 

-0- 

-0- 

AMOUNT (*atts); -0- 


PRELAlTOi NORMAL: 

50.0000 

-0- 

ESSENTIAL ENERGY :k*r) ; -6- 

■ 

PEAK; 

-0- 

-0- 



TOTAL E!€HSY (kwh) : -0- 




“ 





M 

THERMAL/FLUID ACCOMMODATIONS 






COOLING (watts) FLOWRATE (kg/hr) 

. -= 

AVIONICS AIR LOOP 

-0- 

-0- 


■ 

FLUID LOT 

-0- 

-0- 

ORIGINAL PAGE fS 

Mi 

CABIN AIR 

-0— 

-0- 

OF POOR QUALITY 

5= 

VENTING 




ii 

VACUiM (abar) : -0- FLOW (gw/s) 

; -0- 

QUANTITY (grams) : 

-0- 



CCft; AND/CONTROL (externally supplied) 

TELEMETRY (y/n): - DATA RECORDING (y/n): - EXTERNAL CONTROL (y/n): - DOWNLINK DATA (y/n): - UPLINK CONTROL 


CPERATIONS 

CREW TIME REQUIRED (hrs) ; 3.0000 NO. OF CREWMEN: 1 

COMMENTS (crew): CHANGE SAMPLE CASSETTE 


MAX TIME/OPERA^ICN (hrs): 3.0CCO 


CONSTRAINTS 

LIGHTING (y/n) : - WATER (y/n) : 


VERNIER THRUSTERS (y/n): - CREW MOTION (y/n! j - VENTING '//*:- j - 


POINTING/STABILIZATION 
TARGETS REQUIRED (y/n): - 


S-LEVEL REQUIRED:H5- 


TOTAL RUNTIME PEKJIFSS (Mrs! : 234,0 


ORBIT PARAMETERS 
ALTITUDE REQUIRED (mi): -0- 


INCLINATION (degrees): -0- 


ATTI7UDE: -Q- 


REMARKS: LATE PAYLOAD INSTALLATION OF 12 HOURS BEFORE LAUNCH AND EARLY ACCESS OF 3 HOURS REFLECT DESIRABLE LIMITS. I" THIS IS NOT 
P0SSIILE, ALTERNATE SAMPLES WILL EE FLOWN. THIS EXPERIMENT WILL REQUIRE USE OF THE R/IM OR SHARED USE OF A REFRIGERATOR 
FREEZER. 


2.2-52 


OMACT: MARVIN LUTTGES PHONE: 303-492-7313 

HAS JEA (MOJ OR ODO PROGRAM) BEEN APPROVED" Y 
WHICH PROGRAM AND APPLICATION DATE? CCDS 
IF APPROVED, WHEN SIGNED? 18/01/57 

FLINTS FJ3WN TO CATE: -3- . IF CURRENTLY MANIFESTED, WHICH FLIGHT" -C- 
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JEA/CCDS/SPGSiSCR: COLORADO 


*8/32/ =2 

EXPERirSKT REQUIREMENT 

JEA/CCDS/SPGSiSCR: COLORADO EXPERIMENT ; HIGHER PLANT GROWTH IN MICRCGFAVI^ 

EXPERIMENT #: 7 

EXPERIMENT OBJECTIVES; THE GROWTH OF HIGHER PLANTS, ESPECIALLY FOOD PLANTS, IN MICROGRAVITY NIL, EE InVESTGATD. 


- - 1 


3 


/3 

> 


■J 

- 

5 


NUMBER OF LAUNCHES: 2 REQUESTED 1ST LAUNCH; 07/01 /«S TURNAROUND Cac-r.ths? : 8 

CURRENT STATUS OF HARDWARE (concept, lockup, protoflight unit, flight unit) : CONCEPT 

DIMENSIONS (cs) X or diaaeter: 51.3333 Y or length s 72.4303 Z:-3- VOLUME i:a3's 145 7 4=, 

MASS (kg, including stowage); 45.5303 


REQUESTED CA RRIER; GAS (5 CU. FT.) 
OTHER COMPATIBLE CARRIERS; -0- 

PCWER 


% USAGE (0-iCD) : 100 




DC (watts) AC (watts) 


ON-ORBIT 

NORMAL: 

13.0000 

-0- 



PEAK; 

-0- 

-0- 


ASCENT/DESCENT 

NORMAL: 

-8- 

-0- 

ESSENTIAL POWER REQUIRED (y/n); - 


PEAK; 

-0- 

-0- 

AMOUNT (watts) ; -3- 

PRELAUNCH 

NORMAL; 

-0- 

-0- 

ESSENTIAL ENERGY (Ur); -0- 


PEAK: 

-0- 

-0- 


TOTAL ENERGY (kwh! 

is -0- 





Quality 


*1 


■3 

:1 


-3 


71 

- j 


J7J 

V. 1 


THERMAL/FLUID ACCOMMODATIONS 

AVIONICS AIR LOOP 
MPE FLUID LOOP 
CABIN AIR 


COCLING (watts) FLOWRATE (kg/hr) 
-0- -0- 

-0- -0- 

- 0 - - 0 - 


VENTING 

VACUUM (abar): -0- 


FLOW (gu/s) ; -0- 


QUfiNTITY (grans) ; -0- 


CWIAND/CONTRd (externally supplied) 

TELEMETRY (y/n): - DATA RECORDING (y/n); - EXTERNAL CONTROL (y/r): - DOWNLINK DATA (y/*)s - UPLINK COTRQL (y/n 


OPERATIONS 

CREW TINE REQUIRED (hrs) ; 0.3000 
COMMENTS (crew); -®- 


NQ. OF CREWMEN :-0- 


m TIME/CP ERRT ION (rrs) 


CCNSTRAINTS 

LIGHTING (y/r.Ji - WATER DUMPS (y/n) ; - VERNIER THRUSTERS (y/n): - CREW MOTION (y/r); 


vEN T IV3 (y/<; - 


PQINTINS/STABILIZATION 
TARGETS REQUIRED ty/n> ; - 

ORBIT PARAMETERS 
ALTITUDE REQUIRED ir-ai); -0- 

REMARKS: -0- 


S-LEVEL REQUIRED:— 0- 


TOTAL RUNTIME REQUIRED (hrs); 1S4.0 


INCLINATION (degrees): -0- ATTITUDE; -0- 


CCN7ACT; MARVIN LUTTGES PHONE; 202-492-7S13 

.HAS JEA CHDU OR ITHER PROGRAM) BEEN APPROVED? Y 
WHICH PROGRAM AND APPLICATICN DATE? CCDS 
IF APPROVED, WHEN SIGNED 1 ? 10/31/87 

FLI6HT5 FLOWN TO DATE:-0- . IF CURRENTLY MANIFESTED, WHICH FLIGHT’* -0- 


2.2-53 


JEA/CCDS/ SPONSOR ; COLORADO 
EXPERIMENT »; a 


EXPERIMENT -EQUIRETSNTS 

EXPERIMENT ; GENERIC BICPRCCESSING APPARA^JE (SrA; 


EXPERIMENT OBJECTIVES: VIRUS SICL03IC3: T5€ ISOLATION, IDENTIFICATION, CHARACTERIZATION OF CEL. SEC 
ENTER CELLS. 


E-’TCRS THAT AliCW VIRUSES "D 


DUMBER OF LAUNCHES: 3 REQUESTED 1ST LAUNCH: 3S/0I/S2 ^JSNAFGL^ND (norths) i 5 

CURRENT STATUS OF HARDWARE (concept, Hookup, protoflight unit, flight unit': CONCEPT 

DIMENSIONS (cm) X or diaaeter: 52.3200 Y or length j 44.2023 2; 25.2203 VOLUME (c»3) : 57033.2 

MASS (kg, including stowage) : 14.2030 


REQUESTED CARRIER; MIDDECK LOCKER (i) 

G1TCT COMPATIBLE CARRIERS: SPACELAB RACK, SPACEHAE 


i USAGE (2-130} : 123 




DC (watts) 

AC (watts) 


ON-ORBIT 

NORMAL: 

130.300 




PEAK: 

-0- 

-0- 


ASCENT/DESCENT 

NORMAL: 

100.000 

-0— 

ESSENTIAL POWER REDUCED (y, 


PEAK: 

-0- 

-0- 

AMOUNT (watts; : -3- 

PRELAUNCH 

NORMAL: 

100.000 

-0- 

ESSENTIAL ENERGY (kwh): -3- 


PEAK: 

-0- 

-0- 



TOTAL ENERGY (kwh): -0- 

THERMAL/FLUID ACCOMMODATIONS 

AVIONICS AIR LOOP 
MPE FLUID LOOP 
CABIN AIR 


COOLJIC (watts) F.CWRATE (kg/hr) 

- 0 - - 0 - 

- 0 - - 0 - 

-0~ -0- 


ORIGINAL PAGE IS 

OF POOR QUALITY 


VESTING 

VfiCUUM fabar): -8- 


FLOW (gs/s): -0- 


QUANTITY (grams); -3- 


COMMAND/OTTROL (externally supplied) 

TELEMETRY (y/n); N DATA RECORDING (y/n); - EXTERNAL CONTROL (y/r) : - DOWNLINK DATA (y/n): - UPLINK CONSOL (//; 


OPERATIONS , 

CREW TIME REQUIRED (hrs): Z.m 
COMMENTS (crew) ; SAMPLE CHANGES 


NO. OF CREWMEN: 1 


MAX TIME/GPERATIDN (hrs): 3.2003 


CONSTRAINTS 

LIGHTING (y/n) ; - WATER DUMPS (y/n): - VERNIER THRUSTERS (y/n) ; - C.-EW MOTION (y/n 


EN7I\5 (y/-;* - 


POINTING/STABILIZATION 
TARGETS REQUIRED (y/n>: 


G-LEVEL REQUIREDj-3- 


TOTAL RUNTIME REQUIRED (hrs); 243.0 


ORBIT PARAMETERS 

ALTITUDE REQUIRED (r»i): -0- INCLINATION (degrees); -3- ATTITUDE; -0- 

flEMMKS: THE LATE ACCESS OF 12 HOURS BEFORE L PUNCH AND .EARLY ACCESS OF 5 HOURS AFTER LANDING IS DESIRED, THIS EXPERT 
THE US OF THE R/IM OR SHARED USE OF A REFRISERATOR/FREEZER. 


■t n"*r,. - -n — - 


2 . 2-54 


CONTACT: MARVIN LUTTGES PHONE; 303-4S2-7S13 

HAS JEA (M3U Off OTHER PROGRAM) BEEN APPRO®? Y 
WHICH PROGRAM AND APPLICATION DATE? CCDS 
IF APPROVED, \m SIGNED? 10/31/37 

FLIGHTS ^LOWN TC DATE: -3- . IF CURRENTLY MANIFESTED, WHICH FLIGHT 








EXPERIMENT 'EffJI'E'Eri 

JEfl/CCDS/SPCNSCR : COLOMBO EXPERIMENT ; LOSE 0? *ZCX&Mr' 

EXPERIMENT #; 9 

EXPERIMENT OBJECTIVES: USE OF PULSES EM FIELDS TO REDUCE EO\E MASS LOSS IN EXPERIMENTAL ANIMALS. 


ORDINAL PAGE f3 

OF POOR QUALITY 


NUMBER OF LAUNCHES: 2 RE2UE5TED 1ST LAUNCH; 8i/0i/;3 ’li'NfiROUND 'ncrt k s>: 

CURRENT STATUS OF HARDWARE (concept, lockup, protof light unit, flight unit): CONCEPT 


DIMENSIONS (era) X or diaaeter: 51. CBM 
MASS (kg, including stowage): 23.0088 

REQUESTED CARRIER: GAS CAN (5 CU. FT. ) 
OTHER COMPATIBLE CARRIERS: -8- 


Y or length: 72.8888 


Z:-C- 


■Jfw ] II? T 

VUW.U< -i vwi't-w • ■. vL ■ 


POWER 


DC (watts) 


QN-CRBIT NORMAL: 

PEAK: 

ASCENT/DESCENT NORMAL: 

PEAK: 

PRELAUNCH NORMAL: -8- 

PEAK: -0- 

TOTAL ENERGY (kwh) : -0- 


-e- 

-3- 

-0- 


% USAGE (8-188): 183 


AC (watts) 

“ 0 - 

- 0 “ 

- 0 - 

- 0 - 

-0- 


ESSEMTIfiL POWER REQUIRED CyM : 
AMOUNT (watts) : -3- 
ESSENTJfiL ENERGY fk*r)j -3- 


THERMAL/FLUID ACCOMMODATIONS 



COOLING (watts) 

FLOWFATE (kg/hr) 

AVIONICS AIR LOOP 

■0- 

-0- 

MPE FLUID LOOP 

-3- 

-0- 

CABIN AIR 

-0— 

-8- 


VENTING 

VACUUM («bar) : -0- 


COM^ND/CONTROL (externally supplied) 
TELEMETRY (y/n>: - DATA RECORDING (y/n) : 


FLOW (gm/s) : -3- QUANTITY (grasssJ ; -0- 

EXTERNAL CONTROL l/M; - DOWNLINK DA r ft (y/r.l : - UPLINK CONTROL 


OPERATIONS 

CREW TIME REQUIRED (hrs) :-3- 
COMMENTS (crew) : -3- 


m. OF CREWMEN: -3- 


MAX TIME/ CPE RATI ON (Mrs) :-3- 


CONSTRAINTS 

LIGHTING (y/n): - WATER DUMPS (y/n): - VERNIER THRUSTERS (y/r) : - 


CREW MOTION (y/r) j - VEN"ING ‘y, 


PQINTIhffi/STABILIZATIQN 
TARGETS REQUIRED (y/n) : - 

ORBIT PARAMETERS 
ALTITUDE REQUIRED (rai): -3- 


G-lEVEL REQUIRED:-®* 


INCLINATION (degrees): -3- 


TOTAL RUTIME REQUIRED Ihrs) : 134.3 


ATTITUDE: -3- 


REMARKS: EARLY PAYLOAD REMOVAL IS MORE CRITICAL THA r LATE PAYLOAD INSTALLATION. IF REMOVAL 13 DELAYED, T WILL EE DI-ICUL" ”3 
DETERMINE IF PEJF’S HAVE «€DRATED BONE MASS LOSS, OR IF ANIMALS HAVE RE-CALCIFIED UPON RE-EXPOSURE ’0 G "AVI TV FIELD, 

CONTACT; MARVIN LUTTGES PHONE: 232-432-7312 

HAS JEA (MOU OR OTHER PROGRAM) EEEN APPROVED* 1 Y 
WHICH PROGRAM AND APPLICATION DATE!* CCD 3 

IF APPROVE, WHEN SIGNED? 13/31/87 

FLIGHTS PwOWN TO DATE: -3- . IF CURRENCY MANIFESTED, WHICH FLIGHT? -3- ' 2 . 2-55 ' 


os/os/ss 


JEA/ CCDS/ SPONSOR : CDLORAEO 
EXPERIMENT 4: 10 


experiment r^ui'eye^s 

EXPERIMENT; SIOPRDCSSSINS WIT- THE MATERIALS DISPERSION APPALLS 


EXPERIMENT OBJECTIVES; FLUID MIXING DEVICE THAT CAN NIX 140 SAMPLES OF ANY 2-3 FLUIDS. USES; PROTEIN C?VrSL G=OT-i, rlC^'CCESSING 
AND BIGSCIENCE. 


NUMBER OF LAUNCHES: 2 REQUESTED 1ST LAUNCH; I1/0I/3S TURNAROUND (a&nth$5: S 

CURRENT STATUS OF HARDWARE (concept, lockup, prctoflight ..nit, flight FLIGHT UNIT 

Y on length; 44, COSO Z? £0,0000 VOLUME >a3) ; T7030.O 


DIMENSIONS (ca) X or diawter: 52.3000 
NASS (kg, including stowage) ; 34.3000 

REQUESTED CARRIER; MIDDECK LOCKER (!) 
OTHER COMPATIBLE CARRIERS; -0- 


t USAGE (0-130) ; 133 


POJ^R 




DC (watts) 

AC (watts) 


ON-ORBIT 

NORMAL; 

75.C000 

— 0— 



PEAK: 

-0- 

— 0— 


ASCENT/DESCENT 

NORMAL: 

75.0000 

-0- 

ESSENTIAL POWER REQUIRED ?y/r. 


PEAK: 

-0- 

-0- 

AMOUNT (watts) ; -B- 

PRELAUNCH 

NORMAL: 

75.0000 

-0- 

E3SENTIAL ENERGY (kwh): -3- 


PEAK; 

-0- 

-0- 



TOTAL ENERGY (kwh): -0- 

THERMAL/F-UID ACCOMMODATIONS 

AVIONICS AIR LOT 
?PE FLUID LOT 
CABIN AIR 


COCLING (watts) F.CWFATE (kg/hr) 
- 0 - - 0 - 

-0- -0- 

-0- -0- 


ORIGINAL PAGE IS 

OF POOR QUALITY 


VENTING 
VACUUM (Khar); 


FU3J (ga/s): -8- 


QUANTITY (gratis) ; -0- 


CQMMAND/CGNTRCL (externally supplied) 

TELEMETRY (y/n) ; - DATA RECORDING (y/n): - EXTERNAL CONTROL (y/n): - DOWNLINK DATA (y/n); - UPLINK CONTROL fy/n) ; - 
OPERATIONS 

CREW TIME REQUIRED (hrs); 1.3B&0 NO. OF CREWMEN: 1 MAX TIME/ OPERATION (Mrs); 0,!308 

OTI€NTS (crew); SEQUENCE AT START OF MICROGRAVITY AND STOP 3 HOURS PRIOR TO RE-ENTRY. 

CONSTRAINTS 

LIGHTING (y/n) ; - WATER DDPS (y/n); - VERNIER THRUSTERS (y/n): - CREW MOTION (y/n); - VENTING (y/n) ; - 


POINTING/STABILIZATICN 

TARGETS REQUIRED (y/n); - S-IEVEL REQUIRED; -3- 

ORBIT PARAMETERS 

ALTITUDE REQUIRED (nwl): -0- INCLINATION (degrees) : -0- 


TOTAL RUNTIME REQUIRED (hrs); £43,3 


A; ; T7JBE: ”0** 


REMAPS: 12 HOUR LATE LOADING AND 5 HOUR EARLY ACCESS REFLECT DESIRED LIMITS. PAYLOAD WEIGHT INCLUDES THE WEIGHT OF A R/I v , V £A, 
CONTROL BOX AND BATTERIES. 


CONTACT; MARVIN LL7TGES PHONE: 303-432-7313 

HAS JEA (MGU OR OTHER P"C GRAM) KEN APPROVED? Y 
WHICH PROGRAM AND- APPLICATION DA T E? CCDS 
IF APPROVED, «N SIGNED 1 12/01/37 

22-5^ *18418 r ,DWN TO SATE; -3- . IF CURRENTLY MANIFESTED, WHICH FLIGHT" -0- 


c - L 


: .iL. 


. ■ i r S ~r, ' 

■■ r • '■ •** * ;* , 4 > . 4 r. 




: ;r g ^«y; , -gr •.«!£* .-!■ 

V. V7lT’kr.-. ' U-V 
-■ . ••■Si • -7.- .* 




vnwj’ rr, 5 psspr, 5 

' f, 



EXPERIMENT ^EQUIREMEN’S 


JEA/CCDS/SPCNSCR: HOUSTON 
EXPERIMENT 3: 1 


ORIGINAL PAGE is 

OF POOR QUALITY 


EXPERIMENT OBJECTIVES; MOLECULAR AND CHEMICAL BEAM EPITAXY G*BTH OF CCM-OLND SEMICONDUrDFS, AND C W HER TECHNICALLY I*PCrAV 
MATERIALS -SINS TECHNIQUES REQUIRING ULTRA-- ICM VACUUM, HIGH -“UMPINS SPEEDS, AND RESTIVELY JUEE WCFKIM 
VOLUMES. 


‘1 

- 4 

i" * 

MJMBSR OF LAUNCHES: 4 


REQUESTED 1ST 

LAUNCH: 39/31/91 

TURNAROUND Licrths): 


CURRENT STATUS OF HARDWARE 

(concept 1 

i raockup, protofl 

ight unit, flight 

^ it): CONCEPT 







• i 
i 

DIMENSIONS (ca) X or disasters 327.338 Y or 

MASS (kg, including stowage): 1125.83 

length; 205.332 

2:-0- VOLUME (cm3! :-0- 







•’ ] 

REQUESTED CARRIER: ECS CARRIER 


% USAGE (O-lOO:- : 

130 

I 

i 

OTHER COMPATIBLE CARRIERS: 

CARGO SAY PALLET 



■’ij 

POWER 


DC (watts) 

AC (watts) 


:-:i 

ON-ORBIT 

NORMAL 

i -0- 

-0- 


I 

f 

i 

PEAK: 

-0- 

-0- 


V 

ASCENT/CESCENT 

NORMAL 

: -0- 

-0- 

ESSENTIAL POWER REQUIRED :y/*)i • 



PEAK: 

-0- 

-v- 

AMOUNT Uatt&l : -3- 


PREPUNCH 

NORMAL 

: ~0— 

-0- 

ESSENTIAL ENERGY -C- 


i 

PEAK: 

-0- 

-0- 



1 TOTAL EJCSY <kwh) i -3- 





THERMAL/FJJIB ACCOMMODATIONS 

AVIONICS AIR LOOP 
MFE FLUID LOOP 
CABIN AIR 


COOLINS (watts) FICWRATE (kg/hr! 

-0- 

- 0 - - 0 - 

- 0 - - 0 - 


^NTING 

(abar) : -0- 


FuOW (go/s): -6- 


DUANTITY (grass! ; -0- 


CCMMAND/CCNTRX (externally supplied) 

TELEMETRY (y/n); - DATA RECORDING (y/r.5: - EXTERNAL CONTROL (y/n) s - DOWNLINK DATA :>/-!; Y 


C "V- /. 


OPERATIONS 

CREW TIME REQUIRED <hrs>: 40.000 NO. OF CREWMEN: 1 MAX TIMS/CPSi?A~:CN 'hrs! s 43,003 

COMMENTS (crew): PAYLOAD OPERATIONS IDENTIFIED AS ABOUT 43 CONTINUOUS HOURS USING A ?aO SHIFT OPERATION. 

CONSTRAINTS 

LIBHTIN6 (y/n) ; N WATER DUMPS (y/n) : Y VERNIER THRUSTERS (y/n) : V OREL MOTION \ L 


PGINTINS/STABILIZATICN 

TARGETS REQUIRES (y/n); N 5-LEVEL REQUIRED: 3.33133 

ORBIT PARAMETERS 

ALTITUDE REQUIRED (mai): -3- INCLINATION (degrees): -0- 


TOTAL RUNTIME REQUIRED <^s! : 43.30 


flTTT^I ifT , 
HU * i uw — * 


SEMBSKS: USE OF RMS TO REMOVE WAKE SHIELD PAYLOBD FRCX CARRIES AM) POSITION IT wFH RELATION "0 OREITR, VEL®I" V VEE 
AS REQUIRES, TO ACCOMPLISH OPERATIONS. PAYLOAD POWER REQUIREMENTS ARE SLEr-KSTSINEBj DATA -INK ~.RCUSK ?MS 

CONTACT: ALEX IGNATIEV WCNE: 713-749-3731 

HAS JEA ;MCJ OR OTHER PRC5HAN) EDEN APPROVED? Y 
WHICH PROSHAS AND APPLICATION CATE? CCDS 
IF APPROVES, WHEN SI3NED? 39/91/36 

FlISHTS R.CWN ”0 DATS a -3- . IF CURRENTLY MANIFESTED, WHICH '.ISC? -3- 




ITTuTr - v T* v T 




f ■■ 





JEA/CCS 3/SPCNSCR; UTSI 


EXPERIMENT *; 

EXPERIMENT OBJECTIVES; AN! AUTONOMOUS S.P. 

ENVIRONMENT. 


experiment require^” 

EXPERIMENT; 3,r,E., FUEL CELL THE^'A. A\D WA^R MANAGEMENT 

rr^fT 


CELL OPERATING TO TEST THERMAL AND WATER r&NAESET 2 v “/2 IN A aEISH’LESS 


NUMBER CF LAUNCHES; 1 REQUESTED 1ST LAUNCH ; -3- " RVAFCUND f ;-3- 

Cl'RRENT STATUS OF HARDWARE (eorapt, acckup, protcfli^t -nit, /lijrt ./it) : CONCEPT 

ELLEN'S IONS (ca) X or dimeter; 01.3308 Y or lergtr: 33.3888 I;-?- VOLUME ';r>G! ; 77303,3- 


DIMENSIONS tea) X or dianeier: 01.8388 
MASS sk^, including stooge) ; -8- 

REQUES7ZD CARRIER; SAS (2.0 CLL FT.) 

OTHER COMPATIBLE CARRIERS; -8- 


X LEASE (8-108); 130 


EC (natts) AC («atts) 


ON-GREIT 


PRELAUXCH 


TrESMAL/FLUID ACCOMMODATIONS 

AVIONICS AIR LCCP 
#E FJJID LOOP 
CABIN AIR 


NORMAL: 

108.88-0 

-8- 


PEAK; 

-0- 

-3- 


NORMAL: 

18.0888 

-0- 

ESSENTIAL PEER RESLIRZE :>■/'- : v 

PEAK; 

-0- 

-8- 

AJEUNT twits) : -0- 

NCf&AL: 

18.0000 

-8- 

E3SENTIAL EMREY [3uh5: -3- 

PEAK; 

-0- 

-0- 


: -8- 





COOLING (Mtts) 

F.OWRATS 

! kg/hr) 


~0“ 

-e- 




-0* 

ORIGINAL PAGE IS 


-8- 

-0- 

OF POOR QUALITY 


VENTING 

VACUUM (abar); -8- 


FLCM (ga/s); -8- QUANTITY (graras); -8- 


COMMAND/CQKTROL (externally supplied) 

TELEMETRY (y/n) ; - DATA RECORDING Cy/n) ; - EXTERNAL CONTROL (y/n) ; - DOWNLINK DATA {y/rU ; - 


OPERATIONS 

CREW TIM REQUIRED (hrs) s 2.8808 NO. CF CREWMEN: 1 

COMMENTS (ere*) : PERIODIC MONITORING 


TAX TIME/CPSATiai (h-*i; 0,2:08 


CONSTRAINTS 

USKTINB (y/n); - WATER DUMPS (y/n); - VERNIER THRUSTERS (y/n): - CREW NOTION (y/n); - VENTING (>/*. 


PBINTINS/STABILI2ATI® 
TARGETS REQUIRED (y/n); 


S-LEVEL REQ'JIRED;-8- 


t|ot» ^na-’VT , -i -vi 


CR3IT FfiRSJEtERS 

ALTITUDE REQUIRED trail : -3- INCLJNflTICX (degases.' ; 


ALTITUDE RETIRED trail: -3- INCLINATION (degases.': -3- ATTITUDE: -3- 

!E*SKS» DENIMS LID W EfiS CANISTER TO FSCILITfiTE fifflISTICN ~ST EE-ft'EE, As WELL <3 A HT'SEEN AND DJtYEN rj?r.v ;j 

C2MTSCT; PHONE: -3- 

HfiS JEfl fMGU OR OTHER P30S3WJ SEEN fiPPRCYED? Y 
UHIZM PRCSRflJ! AND ftPPLIDA’IDN DATE? -3- 
I? APPROVED, UKEN SIsNS? VJVUcZ 

2.2-58 FLIGHTS FLOWN TD DATE: -3- . IF CURRENTLY MANIFESTED, WHICH FLIGHT? -3- 


T: i - ~ rz&i -' '• 


2.2-58 


I 

VI 


;! 


1 


j 










ORIGINAL PAGE IS 
OF POOR QUALITY 2ES3:rsr 


;za/c::s/Er::isC'.; «:=:ss:n 


!£3:SC£LT*S-i5 ifST-S .’SV’SXSV' I'i fi SS‘J-;STL’*A~; ?fr-:X A 

V* -F-r 3 -i j • -v -V l** - 

u , iti***! i * ■ \ / A t. 1- . ' 


4, 


EXPERIMENT OBJECTIVES; a "ESI UNIT TO EVALUATE CAPILLARY MOVEMENT IN~0 AND CUT 0? A HTEIX USING A PCGCS-7UEE EASED WATER C; 

SYSTEM AND TO DETERMINE THE CAPAS III"! OF MAINTAINING THE V A1;X IN A NON-EATJFATEO ZOMH^IDM LSDGR 
MICCRSRAVITY. 


NUMBER OF LAUNCHES: 2 REQUESTS) 1 ST LAUNCH; C 3 / 31 /B 2 TURNAROUND tent w *! ; S 

CURRENT STATUS OF HARCVsARE (ccncept, raccktip, prctofligMfc „rit, fhgri -f itl ; CCNCEAT 

DIMENSIONS (ca) X cr dimeter; 02. 2m Y or length; 44.3SS0 I; EO.DOSO VOLUME (oS) ; rW0.9 


MASS (kg, including stcwage); 13. £005 


REQUESTED CARRIER; MIDDECX LOCKES 
CTHEfl COMPATIBLE CARRIERS; SS5I2EX 


i LEASE *38 


POWER 


CNHOHBIT 


DC Uaiis) 
owns zi.tm 

PEAK; -3- 


AC (*atts) 

-a- 

- 3 - 


ASCENT/DESCENT NORMAL; 

-8- 

-8- 

ESSENTIAL POWER REQUIRED iy/n! ; 

PEAK; 



AMOUNT (*atts); -3- 

PRELAUNCH NORMAL; 

-0- 


ESSENTIAL ENERGY !!uh): -8- 

PEAK; 

-8- 

-8- 


TOTAL C€RGY (k*h5: -3- 




THERMAL/FLUID ACCOMMODATIONS 

COOLINS 

( watts) FLOWRATE i\ 

g/hr) 

AVIONICS AIR LOOP 

-0- 

-3- 


MPE FLUID LOOP 

-0- 

-3- 


CABIN AIR 

-8- 

-8- 


’VOTING 

VACUUM (Khar); -0- FLOW (ga/s) 

; -8- 

0UAN7I7Y (gra;;s) 

J V 


CCMMAND/ CONTROL (externally supplied) 

TELEMETRY «y/n)j - DATA RECORDING <y/nh - EXTERNAL COfTRCL CyM ; - DOWNLINK DA~A (y/r.) j - UPLINK CC.YT 


OPERATIONS 

CREW TIME REQUIRED (hrs) : i ,2m NO. OF CREWMEN; i MAX TIMZ/OPERATICN (hns) : 3.ES8 

COMMENTS (ere*) ; MCNTTSS STATUS OF EXPERIMENT, CHANGING OF EXPERIMENTAL PARAMETERS. 


CONSTRAINTS 

LIGHTING (y/n5; - 'WATER DUMPS (y/r, 3: - VERNIER THRUSTERS (y/*3 : - CREW MOTION (y/r) ; - VEXING 


PCINTIN5/S7ABILIZATIQN 
TARGETS REQUIRED (y/n) ; - 


S-LEVEL REQUIRED; 8.80819 


TOTAL RUNTIME REQUIRED (Mrs:; 3S.M 


ORBIT PARAMETERS 
ALTITUDE REQUIRED (nai); -8- 


ATTI7JDE; -8- 


NCLINATICN (degrees); -3- 
REUARKC; SPACE QUALIFIED EXPERIMENT CONTAINER FOR MIDDECX LOCKER SUCH AS THE PLANT GROWTH 

PHONE: S3S-2S2-Z4G2 


CONTACr; JOHN BOLLINGER 
HAS JEA (MCU OR OTHER PROGRAM) BEEN APPROVED ? Y 
WHICH PROGRAM AND SPPLICATICJN DATE 1 CCDS 
IF APPROVED, WHEN SIGNED? 85/31/55 
FLISHT3 FLOWN TO DATE; -3- . 


2. 


F CURRENTLY MANIFESTED, WHICH 7.10*7" -3- 




ros 



•ea/cods/sponsor; vsndersilt 


■’■Vff 7 " V " •‘ T-rrcrr 


cvnc -’ , yTv *^ 3 . 


EXPERIMENT OBJECTIVES} CRYSTAL GROWTH OF SILICON EASED SZMJCCNOUCTOR-YETA^ EUTECTICS 


NUMBER OF LAUNCHES} 


REQUESTED 1 ST LAUNCH: -3- 


(.iu'WJw'W i liWl W 5r, 


* a RENT 3 i ATLS OF HARDWARE (concept, acckup, prct of light unit, f * i g*t unit # ! CONC-r 


DIMENSIONS <ca> X cr diaaeters-3- 
MASS (kg, ire I tiding stowage); -3- 

RE0LE37ED CARRIER; BOEING CVT (MAR) 
37KER COMPATIBLE CARRIERS: H3- 


Y cr lengths -3- 


^ UcAcn ^03 


DC (watts) AC (watts) 

ON-ORBIT NORMAL; m.m -3- 

PEAK ; -3- *0" 

ASCENT/DESCENT NORMAL; -3- -3- 

PEAXs -3- -#- 

PRELAUNCH NORMAL: -3- -G- 

PEAK: -0- - 3 - 

TOTAL ENERGY (kwh) : H?- 


BESTIAL POWER REQUIRED (//'■): N 
AMOUNT (watts); -3- 
SSSENTIAL ENERGY 3- 


THERMAL/FLUID ACCOMMODATIONS 

AVIONICS AIR LOOP 
W€ R-UID LOOP 
CABIN AIR 


COOLING (watts) FLOWRATE (kg/hr) 
-e- 

- 0 - - 0 - 

- 0 " - 0 - 


ORIGINAL PAGE iS 

OF POOR QUALITY 


VENTING 

VACUUM CafcarJs -0- 


FLCW (23i/s): -0- 


CUANTITY (grass) ; -0- 


CCMM/LND /CONTROL (externally supplied) 

TELEMETRY (y/n): N DATA RECORDING Cy/rJ ; N EXTERNAL CONTROL (y/nl; N DOWNLINK DATA (//'); N UPLINK CONTROL (y/r); 


OPERATISES 

CREW TIME REQUIRED (hrs);-3- 
CCMKENTS (crew): -3- 


NQ. OF CREWMEN: -0- 


MAX TIME /OPE RATION (hrs) ;-0- 


CGNSTRAINTS 

LIGHT I NS (y/n): - WA’TR DUMPS Cy/n): - VERNIER THRUSTERS (y/r): - CREW MOTION (y/r) ; - VERTING (y/rj ; 


PGINTING/STABILIZATICN 
TARGETS REQUIRED Cy/n ) j 


S-LEVEL RE2UIRED: 3.08013 


^nra ;T\T*yc crrnT-rr , r-i ™ 

■ J rW- iLjUtrluV _ t' # i-v 


ORBIT PARAMETERS 

ALTITUDE RESL’IRED (nai); - 3 - INCLINATION (degrees): - 0 - 


< > * * « V 


REMARKS; CURRENCY EVALUATING THE FEASIBILITY OF EDIFYING PART OF THE BOEING CV ,r E HARDWARE ” ENABLE THESE ^LCA’INE CONE 
EXPERIMENTS. PRELIMINARY CALCULATIONS INDICATE THAT THIS CONCEPT IS INDEED FEASIBLE. 

CCNTACT: ROBERT SAYUZICX ROCi 310-002-7047 

HAS JEA (MCU OR OTHER PROGRAM) BEEN APPROVED? Y 
WHICH PROGRAM AND APPLICATION OATH? CCDS 
IF APPROVED, WHEN SIGNED? 19/31/S5 

FLIGHTS FLOWN T 0 DATE: - 6 - . IF CURRENCY MANIFESTED, WHICH FLIGHT? -3- 

2 2-60 




WHICH 


original page is 

OF POOR QUALITY 





JEA/C0Q3/ SPONSOR: VANDERBILT 



EXPERIMENT DI 


> = 

EXPERIMEIT 2 





j 

EXPERIMENT OBJECTIVES; LSAD-I 

3X DC? PE 

:r .alloys will 

BE DIRECTIONALLY SOLIDIFIED IN THE MASA FACILITY W.-IILE IN 


ENVIRONMENT, 




H 

- r -j 

NUMBER OF LAL3JOC5; 2 


REQUESTED 1ST 

' LAUNCH; 33/31/52 

TUFNA"CUND (;K-t v s) ; S 

. A 

! 

CURRENT STATUS CF HARDWARE (ccrxept, 

' ^«iA wvvr 

'light jr-itj flight 

, ^vrrrr 

—j 
: ■■■' 

DIMENSIONS (=»> X or diane 

p V*. • 

,C) * 4* 

Y or 

Iex.gthi-3- 

Z;-D- VOLUME taE) 

'. 1 

MASS (kg, ir.cividirg stowage): 

V 




7 

r^i 

REQUESTED CARRIER: NASA (SPACELAS) 


* USAGE iC-lCC) ; 

133 

.-+■] 

OTHER COMPATIBLE CARRIERS: -Z 

- 





; POWER 


DC (watts) 

PC -watts) 


V «> 

GN-CREIT 

NORMAL; 

-e- 

-C- 


* 


PEAK; 

-0- 

“D _ 


•_z : 

ASCENT/DESCENT 

NORMAL: 

-a- 

„<v. 

V 

ESSENTIAL POWER REQUIRED '//'] ; - 



PEAK; 


-C- 

AMOUNT (watts) i -3- 

r 

PSELftSCH 

NORMAL : 

-e- 

-a- 

ESSEITIhL ENERGY -3- 



PEAK; 

-3- 

.fli. 

V 


H j 

1 TOTAL ENERGY (kwh) ; -3- 





f i 

'J 


THEm/PJJIS ACCC&'CDATICNS 

AVIONICS AIR LOOP 
MPE FLUID LOOP 
CABIN AIR 


COOLIN6 (watts) FLOWRATE ikg/hr) 


V 

w $“ 

-c- 


VEXTING 

VACUUM (atoOj -3- 


F.DW (ga/s): -3- 


- 3 - 

-> 

- 3 - 


QUflNTITY (grans): 


CCMMAND/CCXTRGL (exttrrsally supplied) 

TELEMETRY !y/n) ; - DATA EESSINS <y/rJi - EXTERNAL CONTROL (y/r.h - DOWNLINK DA' A 'y/r!s 


OPERATIONS 

CREW TIME REQUIRED Jhrs) ; S,O£50 


rvv CC^“"C 


NO. CF CREWMEN; i 


MAX TIME/CPERATIGN ; 


COMMENTS (crew): INITIATE EXPERTS, MONITORING, POSSIBLE SAMPLE CH»£5 CUT 


' 3 
- I 


'I 


CONSTRAINTS 

LIGHT I NS (y/n) i - WATER K*S Sy/rU : - VE3WE3 THRUSTERS (y/r! : 


*; zh ¥ J. * v/'/ ; - 




POINT I NS/STABIL IZAT I CN 
TARGETS REQUIRED fy/ri); - 


S-JiVEL REQUIRED; 3,032:3 


ORBIT PARSERS 

ALTITUDE REQUIRED (mi ); -3- INCLINATION (dagreas): -3- 


TOTAL RUNTIME REQUIRED Ir-s) : 


il<; WVh * V 


REMARKS: -8- 


CONTACT: SCSSTT SAYUZICX 'FWE: 615-322-73*7 

,-SS JEfi :XCU OR C7 J ER F8538SK BEEN APPROVE' 1 Y 

which pssjsw and applicaticn cate? cccs 

17 APFSCVES, WHEN SISNES’ 13/21/35 

“.I3H7S 71EWN TO CATS:-*- . IF CURRENTLY NANI'ESTED, /HICH ~_ISHT5- -2- 


2.2-61 


...a r 7 P"> 

: ' '= * j i: • x.- ^ 1 .; • 




'r^ v-s* yi 


VO • 


- ' \t? :• . . ‘•“•X V 


wr w. *wwA • v n\*£A^i ; 

rvnc^vrv^ 4, 7 

«’» i rfi 0 




EXPERIMENT OBJECTIVES: SAMPLES WILL EE FLOWN ON THE V ASA FURXTCS. BEHAVIOR C" CXII 
STUDIED. 


NUMBER OF LAUNCHES: 2 REQUESTED 1ST LAUNCH: 03/31/52 TJ^ATCUNS Norths) : 12 

CURRENT STATUS CF HARDWARE {concept, Lockup, prctofli^t _^it f fligj-t jritli CCNCE? T 

DIMENSION'S (ca) X or diar*ier:-3- Y or Isr^i-S- Z:-3- VOLUME l:a3J ;-3- 


DIMENSIONS (ca) X or diaaeier;-3- 
MA33 (kg, including stcwage) : -3- 

REQUESTED CARRIER: MSI 

OTrO COMPATIBLE CARRIERS: SPACELA5 RACK 


USAGE (3-133; : 133 


CN-CRBIT 


PRELAUNCH 


TffiWL/P*.UID ACCOMMODATIONS 

AVIONICS AIR LOOP 
MPE FLUID LOOP 
CABIN AIR 

VENTING 

VACUUM tabar): -3- R 



DC (watts} 

AC (watt 

NORMAL: 

-3- 

-0- 

PEAK: 

-3- 

-0- 

NORMAL; 

-0- 

-0- 

PEAK: 

-3- 

-3- 

NCRMAL; 

-3- 

~0” 

PE®; 

“0" 

-8- 

f: -3- 




COOLING ( 

wattsS FLCWRi 


h2- 

-8- 


-3- 

-3- 


-3- 

-0- 

.CW (gs/s) 

: -3” 

QUANTITY (j 


TC ? nt ; rT fl ! "^“ra ar"”Tcrm ^ 

bwiAv l I * r'L “ wrtt.,, nhtfWtnaU J / . . 

AMOUNT {watts): -0- 
ESSENTIAL ENERGY (**M; - X V 


ORSG^AL PAGE IS 

OF POOR QUALITY 


COMMAND /CONTROL (externally supplied) 

TELEMETRY (y/nlj N DATA RECORDING (y/n): N EXTERNAL CCN^SCL ly/.Oi N DOWNLINK DATA fy/ni : N UPLINK CONTROL !//'*} j 


OPERATIONS 

CREW TIME REQUIRED (Mrs) ;-3- 
CCXMEN7S (crew) : CHANGE SAMPLES 


NO. CF CREWMEN :-®- 


MAX Tlffi/CPSSA’ICN (M-sIi-9- 


CONSTRAINTS 

LIGHTING !y/n)j N WATER DUMPS (y/n): M VERNIER THRUSTERS (y/nl: N CREW MOTION (y/rO : N VENDING (y/-;: ?« 


PCINTINS/ST’AB I LI ZATI ON 
TARGETS REQUIRED iy/n) : M 


»- { ^VEL REQUIRED: 5.38313 


ORBIT PARAMETERS 

ALTITUDE REQUIRED (nail: -3- INCLINATION {degrees): -8- 


; rr :^- cr . 

W ■ ML .Wifi « i«. r^-Uw* f ?i*r ... 31 I AivV 


ATTTlt’ci -3- 


iEKKS: -8- 


CCJTSCTi F08E37 S^YUZICK PHCNc ; £13-332-7347 

KBS JEB «HGJ OS 0T5SS PRCGRBK5 SEEN BPP33V2? Y 
WHICH PSOSSflM AND APPLICATION SB”? CCDS 
IF BPPSCVED, WHEN SISfiED? 11/31, '13 

FLIGHTS FLOWN TO DftTE:-C- . IF CUSSENTLY SWIrSSTsJJ, WHICH -.IT-T* -3- 


2 . 2-62 


5£ 




— *> • > »* ^ j ; V. • 1 y\ ■ . 


IjfMi 
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3.0 CARRIERS AND FACILITIES DATABASE 


The space flight accommodation hardware available to commercial users varies 
widely from middeck carriers to free-flyers. To efficiently match the requirements of 
experiment hardware to the resources of a carrier, information on the carrier's 
capabilities are required. The carriers and facilities database contains all types of 
space flight accommodation hardware covering the spectrum from middeck lockers to 
the Space Station. A total of 42 carriers and facilities are contained in the database. 
Data inputs for each entry are: company/sponsor, mission length, flight experiment 
opportunity value, parent, and status of hardware. Operational parameters for each 
entry include interior and exterior dimensions, volume, mass, power, cooling, 
command/control, venting, exposure and video. The "remarks" entry for each carrier 
gives information on past or future flights, safety and integration concerns or other 
general information relevant to the carrier. The database is an evolving entity, which 
will be updated and expanded as new data is received and analyzed. Use of the 
information in the carriers and facilities database can give a better understanding of 
the capabilities and function of space flight accommodation hardware. 

Information from the database was used extensively on the Commercial User Flight 
Accommodation Plan. 


3.0-1 
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CARRIERS AND FACILITIES DATABASE INDEX 


NAME PAGE NUMBER 

Double Adapter Plate 3.0-5 

EOS Carrier 3.0-6 

European Retrievable Carrier 3.0-7 

Experiment Apparatus Container 3.0-8 

Get-Away Special Bridge 3.0-9 

Get-Away Special Cannister 

2.5 Cubic feet 3.0-10 

5.0 Cubic feet 3.0-11 

Hitchhiker-G 3.0-12 

Hitchhiker-M 3.0-13 

Industrial Space Facility 

Facility Module 3.0-14 

Modular Container. 3.0-1 5 

Rack. 3.0-16 

Supply Module 3.0-17 

ITA Standardized Experiment Module 

ISEM-G (Large) 3.0-18 

ISEM-G (Small) 3.0-19 

ISEM-H 3.0-20 

Large Tray 3.0-21 

Material Science Laboratory 3.0-22 

Middeck Accommodations Rack 3.0-23 

Middeck Experiment Apparatus Container 

Dome Top 3.0-24 

Flat Top 3.0-25 

Rectangular. 3.0-26 

Middeck Locker 3.0-27 

Middeck Volume A 3.0-28 

Multi-Purpose Experiment Support Structure 3.0-29 

Payload Mounting Panel 3.0-30 

Single Adaptor Plate 3.0-31 

Small Tray 3.0-32 

Space Station - United States Laboratory 3.0-33 

Spacehab 3.0-34 

Spacelab 

Long Module 3.0-35 

Long Module + 1 Pallet 3.0-36 

Long Module + 2 Pallet 3.0-37 

Short Module + 2 Pallet 3.0-38 

Short Module + 3 Pallet 3.0-39 

3 Pallet 3.0-40 

4 Pallet 3.0-41 

5 Pallet 3.0-42 

Middeck Experiment 3.0-43 

Double Rack 3.0-44 

Single Rack 3.0-45 

Spartan Flight Support Structure 3.0-46 

PRECEDING PAGE BLANK NOT FILMED 3 °~ 3 



3 . 0-4 



CARRIER DATA SHEET 


CARRIER: DOUBLE ADAPTER PLATE 

CONFIGURATION: STANDARD 


ACRONYM: DAP 

COMPANY/SPONSOR: NASA 

MISSION LENGTH (DAYS): 

7. 

FED’S: N/A 


PARENT: SHUTTLE 


CURRENT STATUS OF HARDWARE (definition, design, existing): EXISTING 


DIMENSIONS 

(external, ft) height: 1.3235 

width: 

1.427 

length: 

0.0729 diameter: -0- 


(internal, ft) height: -0- 

width: 

0 . 

length: 

-0- diameter: -0- 

VOLUME (ft3) 


total: 4, experiment: 

4. 

stowage: 

0 . 

pressurized: 4, 

MASS (lbs) 

mounting area (ft2): 2.48 
total: 120. experiment: 

100.5 

carrier: 

12.5 



POWER 


Total to Carrier Available to User 


NORMAL (watts) 180, 

PEAK (watts) ISO. 

PEAK LENGTH (hours) -0- 

ENERGY (kwh) -0- 


180. 

130 . 

- 0 - 

- 0 - 


COOLING (w) 


TOTAL AVAILABLE TO CARRIER: 180. AVAILABLE TO EXPERIMENTS LIQUID: 0. AIR: 180. 


COMMAND/CONTROL 


TELEMETRY (y/n): N TELEMETRY DOWNLINK (kbps): 0 COMMAND (y/n): N COMMAND LINK (kbps): 0 


VENTING 


CAPABILITY (y/n): N VACUUM (abar): 0. FLOW (gn/sh 0. QUANTITY (grams): 0. 

EXPOSURE (y/n): N VIDEO (i.e. CC7V,N0te): NONE 


REMARKS: Single adapter plates must be installed one above the other to the locker 
interface, the double adapter plate is then secured to the single plates 
covering the area of two middeck lockers. Experiment apparatus nay then be 
bolted to the double adapter plate. Weight of ail plates must be considered 
when figuring weight limits and center of gravity. 


PRECEDING PAGE BLANK NOT FILMED 
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CARRIER DATA SHEET 


CARRIER: EOS CARRIER 


CONFIBUlWTIONs CROSS-BAY 


ACRONYM: EOS CARR 


COMPANY/ SPONSOR: MeDONNELL -DOUGLAS ASTRONAUTICS CO. MISSION LENGTH (DAYS): 7. FED’S: 1.5 


PARENT: SHUTTLE 

CURRENT STATUS OF HARDWARE (definition, design, existing): EXISTING 
DIMENSIONS 

(external, ft) height: 12.2 width: 3.5 length: 14. diameter: -0- 

( internal, ft) height: -0- width: -0- length; -0- diameter: -0- 

VOLUME (ft3) 

total: 60. experiment; 60. stowage: 0. pressurized: 0. 

aounting area (ft2): -0- 

MASS (lbs) 

total: 5424. 

POWER 


NORMAL (watts) 

PEAK (watts) 

PEAK LENGTH (hours) 

ENERGY (kwh) 

COOLING (w) 

TOTAL AVAILABLE TO CARRIER: 5600. AVAILABLE TO EXPERIMENTS LIQUID: -0- AIR: -0- 

COMMAND/C0NTROL 

TELEMETRY (y/n): Y TELEMETRY DOWNLINK (kbps): TBD COMMAND (y/n) : Y COMMAND LINK (kbps): TBD 

VENTING 

CAPABILITY (y/n): Y VACUUM (mbar): -0- FLOW (g»/s): -0- QUANTITY (grams): -0- 

EXPOSURE (y/n): Y VIDEO (i.e. CCTV,NONE): IdNE 


experiment: 4000. carrier: 


680. 


Total to Carrier 


Available to User 


5600. 

5600. 


” 0 " 

H>- 


5600. 

5600. 


- 0 - 

" 0 " 


REMARKS: The EOS carrier is a proposed carrier following the same general 

configuration as the Multi-Purpose Experiment Support Structure. It is a 
cross bay bridge type structure approximately 3 feet wide in the payload 
fore-aft direction. Power values are mission dependent. 
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CARRIER BATA SHEET 


CARRIER; EUROPEAN RETRIEVABLE CARRIER CONFIGURATION; FACILITY NODULE ACRONYM; EURECA 

COMPANY/SPONSOR; EUROPEAN SPACE AGENCY MISSION LENGTH (DAYS); ISO. FEO’S: -0- 


PARENT; NONE 

CURRENT STATUS OF HARDWARE (definition, design, existing); DESIGN 
DIMENSIONS 


(external, ft) height: -0- 
( internal, ft) height: -0- 


width: -0- 
width : -0- 


Iength: B.2 diameter: -0- 

length; -0- diameter: -0- 


VOLUNE (ft3) 


MASS (lbs) 


POWER 


COOLING (n) 


COMMAND/CONTROL 


total: -0- 

experiment; -0- 

stowage: -0- 

pressurized: * 

mounting area (ft2): -0- 



total: 7750, 

experiment; 2S50. 

carrier: 5100. 



Total to Carrier 

Available to User 


NORMAL (watts) 

5900. 

1700. 


PEAK (watts) 

-0- 

-0- 


PEAK LENGTH (hours) 

-o- 

-0- 


ENERGY (kwh) 

-0- 

-0- 


TOTAL AVAILABLE TO CARRIER; 3800. 

AVAILABLE TO EXPERIMENTS 

LIQUID: -0- 


VENTING 


AIR: -0- 

TELEMETRY (y/n): Y TELEMETRY DOWNLINK (kbps): TBD COMMAND (y/n): Y COMMAND LINK (kbps): 2,5 

FLOW (gm/s) : -0- 


CAPABILITY (y/n); - VACUUM (iibar): -0- 
EXPOSURE (y/n): - VIDEO (i.e, CCTV.NONE): -0- 


GUfiNTITY (grams): -0- 


REMARKS; The EURECA concept is a free-flying retrievable carrier of experiments, which 
is launched and recovered by the shuttle. Reisoval of the EURECA platform fra 
the cargo bay will be by the remote manipulator system arid the platform will 
have an in-orbit stay of approximately six months. The return to earth will 
take place as soon as possible after completion of the experiments, but 
waiting ("dormant 8 ) periods of several weeks or even months may occur 
depending on the shuttle’s flight schedule. A wide variety of experiments are 
planned for EURECA including, protein crystallization, processing of 
metallurgical samples and Earth observation. 
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CARRIER DATA SHEET 


CARRIER: EXPERIMENT APPARATUS CONTAINER 

CONFIGURATION: MSL 


ACRONYM: MSL EAC 

CQMPANY/SPONSOR: NASA 

MISSION LENGTH (DAYS): 

7. 

FEO’S: 1. 


PARENT: MSL 

CURRENT STATUS OF HARDWARE (definition, design, existing): EXISTING 
DIMENSIONS 

(external, ft) height: -0- width: -0- 

(internal, ft) height: -0- width: -0- 


volume (ft 3) 


total: 5.3 experiment: 4.2 stowage: 

nounting area (ft2): 9.24 


length: 3.34 diameter: 1.417 

length: 2.68 diameter: 1.4 


pressurized: 5.3 


NASS (lbs) 


POWER 


total: 350. experiment: 275. carrier: 75. 


Total to Carrier Available to User 


NORMAL (watts) 

583. 

470. 

PEAK (watts) 

1000. 

865. 

PEAK LENGTH (hours) 

-o- 

-0- 

ENERGY (kwh) 

74. 16 

34.1 


COOLING (w) 


TOTAL AVAILABLE TO CARRIER: 800. AVAILABLE TO EXPERIMENTS LIQUID; 800. AIR: 


COMMAND/CONTROL 


TELEMETRY (y/n): Y TELEMETRY DOWNLINK (kbps): 1400 COMMAND (y/n): Y COMMAND LINK (kbps): 8 


VENTING 


CAPABILITY (y/n): Y VACUUM (sbar): 0. FLOW (g«/s): 0. QUANTITY (grams): 

EXPOSURE (y/n): N VIDEO (i.e. CCTV,NGNE): N®€ 


REMARKS: The MSL EAC houses experiment apparatus with greater weight and power 

requirements than can be accommodated by the niddeck EACs, No instrumentation 
is provided by the MSL EAC, it uses the MSL electrical and signal equipment. 
Feed-throughs for electrical power, signal and fluid interfaces are located 
in the lower part of the EAC. 
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CARRIER DATA SHEET 


CARRIER: GET-AWAY SPECIAL BRIDGE 

CONFIGURATION: CROSS-BAY 


ACRONYM: GAS BRIDGE 

COMPANY/SPONSOR: NASA 

MISSION LENGTH (DAYS): 

7. 

FEO’S: 1.5 


-W 


i 


PARENT: SHUTTLE 


CURRENT STATUS OF HARDWARE (definition, design, existing): EXISTING 


DIMENSIONS 

(external,ft) height: 9.38 

(internal, ft) height: -0- 


width: 2.79 

width: -0- 


length: 14.24 

length: -0- 


diameter: -0- 
diameter: -0- 


VOLUME (ft3) 




total: GO. 

mounting area (ft2) 

experiment: -0- 
: -0- 

stowage: -0- 

MASS (lbs) 

POWER 

total: -O- 

experiment: 4800. 

Total to Carrier 

carrier: -0- 
Available to User 


NORMAL (watts) 

0 . 

0 . 


PEAK (watts) 

0 . 

0 . 


Pm LENGTH (hours) 

0 . 

0 , 


ENERGY (kwh) 

0 . 

0 . 


pressurized: -0- 


COOLING (m) 


TOTAL AVAILABLE TO CARRIER: 


0 . 


AVAILABLE TO EXPERIMENTS LIQUID: 


AIR: 


CGMMAND/CQNTROL 


TELEMETRY (y/n) : Y TELEMETRY DOWNLINK (kbps) : TBD COMMAND (y/n) : Y COMMAND LINK (kbps) : TBD 


VENTING 


CAPABILITY (y/n): Y VACUUM (ibar): -0- FLOW (gm/s): -0- QUANTITY (grams): -0- 


EXPOSURE (y/n): Y VIDEO (i.e. CCTV,NONE): NONE 


REMARKS: The GAS Bridge is an adaptation of the Multi-Purpose Experiment Support 

Structure (MPESS) cross-bay carrier. A maximum of 12 GAS CANs can be mounted 
per mission. All power, cooling/heating and data acquisition is the 
responsibility of the individual experimenters. 


•ry 

* i 
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CARRIER SA T A SHEET 


CARRIER: GET-AWAY-SPECIAL CANNISTER CONFIGURATION: SMALL ACRONYM: BAS CAN SM ! 

CUMPANY/SPONSOR: NAEA MISSION LENGTH (DAYS): 7. FED’S: .25 | 


PARENT: HITCHHIKER 

CURRENT STATUS OF HARDWARE (definition, design, existing): EXISTING 
DIMENSIONS 

(external, ft) height: -0- width: -0- length: -0- diameter: -0- 

(internal,ft) height: -0- width: -0- length: 1.183 diameter: 1.6&6 

VOLUME (ft 3) 

total: 2.5 experiment: 2.5 stowage: 0. pressurized: 2,5 

mounting area Ift2): -0- 

MASS (lbs) 

total: 150. experiment: 100. carrier: 50. 

POWER 

Total to Carrier Available to User 

NOfWAL (watts) 0. 0. 

PEAK (watts) 0. 0. 

PEAK LENGTH (hours) 0. 0. 

ENERGY (kwh) 0. 0. 

COOLING (w) 

TOTAL AVAILABLE TO CARRIER: 0. AVAILABLE TO EXPERI!€NT5 LIQUID: 0. AIR: 0. 

C^MMM/CONTROL 

TELEMETRY (y/n): N TELEMETRY DOWNLINK (kbps): 0 COMMAND (y/n): N COMMAND LINK (kbps): 0 

VENTING 

CAPABILITY (y/n): Y VACUUM (sibar): -0- FLOW (ga/s): -0- QUANTITY (gratis): -0- 

EXPGSU& (y/n): Y VIDEO (i.e. CCTV,NONE): N 



REMARKS: The Bet-Away-Special is a staridard, cylindrical aluminum container offering 
short turn-around tine for experimenters. It can be evacuated and/or 
pressurized and includes an insulated exterior on the bottom and sides for 
thermal control, an insulated end cap Is" available. GAS CANs can fly on HH-G, 
HH-M, and the GAS Bridge. The user must provide power, heating/cooling and 
data acquisition. A MS CAN is the easiest, most economical means of flying 
experiment equipment in the orbiter cargo 
bay. 




CARRIER DATA SHEET 



CARRIER: GET-AW AY-SPECIAL CANNI5TER 

CONFIGURATION: STANDARD 

ACRONYM: SAS CAN 

CCMPANY/SP0NS0R: NASA 

MISSION LENGTH (DAYS) : 7. 

FEO’S: 0.5 


PARENT: HITCHHIKER 

CURRENT STATUS OF HARDWARE (definition, design, existing): EXISTING 
DIMENSIONS 

(external, ft) height: 0. width: 0. length: -0- diameter: -0- 

(internal,ft) height: -0- width: 0. length: 2.375 diameter: 1. 566 

VOLUME (ft 3) 

total: 5. experiment: 5. stowage: 0. pressurized: 5. 

mounting area (ft2): -0- 

MASS Ubs) 

total: 300. experiment: 200, carrier; 100. 

POWER 

Total to Carrier 

NORMAL (watts) 0. 

PEAK (watts) 0. 

PEAK LENGTH (hours) 0. 

ENERGY (kwh) 0, 

COOLING (w) 

TOTAL AVAILABLE TO CARRIER: 0. AVAILABLE TO EXPERIMENTS LIQUID: 0. AIR: 0. 

COITOND/CONTROL 

TELEMETRY (y/n): N TELEMETRY DOWNLINK (kbps): 0. MMMfiND (y/n): N CCWAND LINK (kbps): 0. 

VENTING 

CAPABILITY (y/n): Y VACUUM (ibar): -0- FLOW (go/s) : -0- QUANTITY (grams): -0- 

EXPQSURE (y/n): Y VIDEO (i.e. CCTV,N0NE): NONE 


Available to User 

0 . 

0 . 

0 . 

0 . 


REJWRKS: The Get-Away-Specia! is a standard, cylindrical aluminum container offering 
short turn-around time for experimenters. It can be evacuated and/or 
pressurized and includes an insulated exterior on the bottom and sides for 
thermal control, an insulated end cap is available. GAS CANs can fly on HH-G, 
HH-M, and the GAS Bridge. The user must provide power, heating/cooling and 
data acquisition. A GAS CAN is the easiest, most economical means of flying 
experiment equipment in the orbiter cargo bay. 




CARRIER DATA bHtET 


CARRIER: HITCHHIKER 

CONFIGURATION: HITCHHIKER-G 


ACRONYM: HH-G j 

CONPANY/SPQNSOR: NASA 

MISSION LENGTH (DAYS) : 

7. 

FED’S: 1.5 j 

i 


PARENT: SHUTTLE 

CURRENT STATUS OF HARDWARE (definition, design, existing): EXISTING 
DIMENSIONS 

(external, ft) height: 5. width; 10. length: -0- diameter: -0- 

( internal, ft) height: -0- width: - 0 - length: -0* diameter: -0- 

VOLUME (ft3) 

total: 10. experiment: 10. stowage; 0. pressurized: 10. 

mounting area (ft2): 21 


NASS (lbs) 

total: -0- 

experiment : 750. 

carrier; -0- 

POWER 


Total to Carrier 

Available to User 


NCRMAL (watts) 

1300. 

1300. 


PEAK (watts) 

1400. 

1400. 


PEAK LENGTH (hours) 

-0- 

-0- 


ENERGY (kwh) 

60. 

60, 


COOLIE (w) 

TOTAL AVAILABLE TO CARRIER: 0, AVAILABLE TO EXPERIMENTS LIQUID: 0. AIR: 0. 

COITOND/COTROL 

TELEMETRY (y/n): Y TELEMETRY DOWNLINK (kbps): 1300 COMMAND (y/n): Y COWAND LINK (kbps): -0- 

VENTING 

CAPABILITY (y/n): Y VACUUM (sbar): -0- ROW (g»/s) : -0- QUANTITY (grams): -0- 

EXPOSURE (y/n): Y VIDEO (i.e. CCTV, NONE) : NONE 


REMARKS; Can accommodate up to six payloads. HH-G is side mounted in the cargo-bay on 
starboard side to avoid interference with the remote manipulator system 
(fWS). Experiments can be located in BAS CANS or the Shuttle Payload of 
Opportunity Carrier (SPOC), a standard HH-G avionics package is supplied. 
Exposure to space environment can be accommodated with an opening motorized 
lid on a GAS CAN. Heat rejection must be supplied by the customer. Power 
available is mission dependent. 



CARRIER: HITCHHIKER 


CONFIGURATION: HITCHHIKER-M 


ACRONYM: HH-M 


COMPANY/SPONSOR: NASA MISSION LENGTH (DAYS): 7. FED’S: 1.5 


: ; 

PARENT: SHUTTLE 




4 

CURRENT STATUS OF HARDWARE 

(definition, design, 

existing): EXISTING 


' 

DIMENSIONS 




1 

(external, ft) 

height: 9.33 

width: 2.79 length: 

14.24 diameter: -0- 

r * 

(internal, ft) 

height: -0- 

width: -0- length: -0- 

diameter: -0- 


VOLUME (ft3) 




i 

total: -0- 

experiment : -0- stowage; 0, 

pressurized: 0. 

— i 

■ounting area (ft2): 28 



•? 

MASS (lbs) 




! 

total: 3000 

. experinent: 

1170. carrier: -0- 


■isw 

POWER 






Total to Carrier Available to User 



NORMAL (watts) 

1300. 

1300. 


-’j 

PEAK (Hatts) 

1400. 

1400. 


_ — , 

PEAK LENGTH (hours) 0.25 

0.25 



ENERGY (Mi) 

103. 

103. 


j 

COOLING (h) 




IlZ? 

TOTAL AVAILABLE TO CARRIER: 

0. AVAILABLE TO EXPERIMENTS 

LIQUID: 0. AIR: 


COMMAND/CONTROL 

TELEMETRY (y/n) : Y TELEMETRY DOWNLINK (kbps): 1300 COMMAND (y/n): Y COMMAND LINK (kbps): 0.064 

VENTING 

CAPABILITY (y/n); Y VACUUM (»bar): -0- FLOW (gn/s); -0- QUANTITY (grans): -0- 

EXPOSURE (y/n): Y VIDEO (i.e. CCTV.NOC): NONE 


REMARKS; Designed as a carrier for payloads of opportunity whose requirements fall 

between a BAS CAN and a Spacelab pallet. HH-M uses a Multi-Purpose Experiment 
Support Structure (MPESS) to mount experiments. HH-M is considered a 
secondary payload and cannot interfere with prinary payloads. Mounting area 
consists of 3 plates 2.8 X 3.33ft. and 3 plates 2.4 X 3.33ft., a maxinun of 3 
plates nay be used per nission. HH-M occupies 1/4 of payload bay. Power 
available is nission dependent. 







CARRIER DATA SHEET 


CARRIER: INDUSTRIAL SPACE FACILITY 

CONFIGURATION: FACILITY MODULE 

ACRONYM: ISF 

COMPANY/SPONSOR: SPACE INDUSTRIES, INC. 

MISSION LENGTH (DAYS) : 1B0. 

FED’S: 34, 


PARENT: NONE 

CURRENT STATUS IF HARDWARE (definition, design, existing): DESIGN 
DIMENSIONS 

(external, ft) height: -0- width: -0- length: 35. dianeter: 14.5 


(internal, ft) height: -0- width: 

: -0- length: -0- diameter: -0- 

VOLUME (ft3) 

total: 2500. 

■ounting area (ft 2) 

experiaent: 332. 

: 0 

stowage: 22. pressurized: 2500, 

MASS (lbs) 

total: 32697. 

experinent: 12000. 

carrier: 20697. 

POWER 


Total to Carrier 

Available to User 

NORMAL (watts) 

12800. 

10800. 

PEAK (watts) 

-0- 

-0- 

PEAK LEWiTH (hours) 

-0- 

-0- 

ENERGY (kwh) 

-0- 

-0- 


COOLING (w) 

TOTAL AVAILABLE TO CARRIER: 16000. AVAILABLE TO EXPERIMENTS LIQUID: 11000. AIR: 5000. 

COMNAND/CONTROL 

TELEMETRY (y/n): Y TELEMETRY DOWNLINK (kbps): 16 COMMAND (y/n): Y COMMAND LINK (kbps): -0- 

VENTING 

CAPABILITY (y/n); - VACUUM (nbar); -0- FUW (gn/s): -0- QUANTITY (grans): -0- 

EXPOSURE (y/n): N VIDEO (i.e. CCTV,N0NE): CCTV 


REMARKS: Fully operational after one launch, designed for 30-year orbital life, 
Maintains LEO 3 years without resupply. Can be nan-tended or serve as a 
free-flyer. Contains 7 double racks and 6 nodular containers. 




CARRIER DATA SHEET 


CARRIER: ISF MODULAR CONTAINER 


CONFIGURATION: STANDARD 


ACRONYM: ISF MC 


COMPANY/SPONSOR: SPACE INDUSTRIES, INC. 


MISSION LENGTH (DAYS): 180. FED’S: -0- 


PARENT: ISF 

CURRENT STATUS OF HARDWARE (definition, design, existing): DESIGN 
DIMENSIONS 

(external, ft) height: 2. width: 3. length: 1.67 diameter: -0- 


(internal,ft) height: -0- 


width: -0- 


length: -0- diameter: -0- 


VQLUME (ft3) 


total: 14. experiment: 14. stowage: -0- 

wanting area (ft2): 0 


pressurized: 14. 


MASS (lbs) 


POWER 


total: 450. experiment: -0- 


carrier: -0- 


Total to Carrier Available to User 


NORMAL (watts) 800. 
PEAK (watts) 800. 
PEAK LENGTH (hours) -0- 


800. 

800. 


ENERGY (kwh) 


- 0 - 


- 0 - 

- 0 - 


C00LIN6 (w) 


TOTAL AVAILABLE TO CARRIER; 800. AVAILABLE TO EXPERIMENTS LIQUID: 


0. AIR: 800. 


COMMAND/CONTROL 


TELEMETRY (y/n): Y TELEMETRY DOWNLIW (kbps): 16 COMMAND (y/n): Y COMMAND LINK (kbos): 1 


VENTING 


CAPABILITY (y/n): N VACUUM (rabar): 0. FLOW (gm/s): 0. QUANTITY (grans): 0. 

EXPOSURE (y/n): N VIDEO (i.e. CCTV,NONE): CCTV 


REMARKS: Video and voice corawuni cat ions capability in man-tended mode only. The ISF 
modular container will hold up to four shuttle middeck locker equivalent 
volumes. 
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CARRIER DATA SHEET 


CARRIER; ISF RACK 


CONFIGURATION: DOUBLE 


ACRONYM: ISFR 


COMPANY/SPONSOR: SPACE INDUSTRIES, INC. 


MISSION LENGTH (DAYS): 180. FED’S: 3.3 


PARENT: ISF 

CURRENT STATUS OF HARDWAFE (definition, design, existing): DESIGN 
DIMENSIONS 

(external, ft) height: 6.21 width: 3.46 length: 3.29 diameter: -0- 


(internai,ft) height: -0- 


width: -0- 


length: -0- 


diameter: -0- 


VQLUME (ft3) 


MASS (lbs) 


POWER 


total: 54, experiment: 54. stowage: 0. pressurized: 54. 

mounting area (ft2): 0 


total: 1600. experiment: 1475. carrier: 125. 


Total to Carrier Available to User 


NORMAL (watts) 

PEAK (watts) 

PEAK LENGTH (hours) 
ENERGY (kwh) 


800. 

4000. 


300. 

4000. 


- 0 - 

- 0 - 


- 0 - 

- 0 - 


COOLING (w) 


TOTAL AVAILABLE TO CARRIER: 4000. AVAILABLE TO EXPERIMENTS LIQUID: -0- 


AIR: -0- 


COMMAND/CONTROL 


VENTING 


TELEMETRY (y Mi Y TELEMETRY DOWNLINK (kbps): 16 COMMAND (y/n): Y COfWAND LINK (kbps): 1 

FLOW (gra/s): -0- QUANTITY (grams): -0- 


CAPABILITY (y/n): - VACUUM (rnbar): -0- 
EXPOSURE (y/n): N VIDEO (i.e. CCTV,NOf€): CCTV 


fEMARKS: Video and voice communications capability only in man-tended mode. The ISF 
can contain up to 8 double racks. 


3 . 0 - 16 ' 




CARRIER DATA SHEET 


: ( 


T" 



| 

| ^ 







.- W 


CARRIER: INDUSTRIAL SPACE FACILITY 

CONFIGURATION: SUPPLY MODULE 

ACRONYM: ISF SM 

COTMY/SPQNSOR: SPflCE INDUSTRIES, INC. 

MISSION LENGTH (DAYS) : ISO. 

FEO’S: -0- 


PARENT: NONE 


CURfENT STATUS OF HARDWARE (definition, design, existing): DESIGN 
DIMENSIONS 

(external, ft) height: -0- width: -0- length: 11. diameter: 14.5 

(internal, ft) height: -0- width: -0- length: -0- diameter: -0- 

VOLUME (ft3) 

total: 450. experiment: -0- storage: -0- pressurized: 450. 

mounting area (ft2) : 0 

MASS (lbs) 

total: -0- experiment: 20000. carrier: -0- 

POWER 

Total to Carrier Available to User 


NORMAL (watts) 

-0- 

-0- 

PEAK (watts) 

-0- 

-0~ 

PEAK LENGTH (hours) 


-0- 

ENERGY (kwh) 

-0- 

-0- 


COOLIN6 (w) 

TOTAL AVAILABLE TO CARRIER: -0- 


AVAILABLE TO EXPERIMENTS LIQUID: -0- AIR: -0- 


CQMMAND/CCMTROL 

TELEMETRY (y/n): - TELEMETRY DOWNLINK (kbps); -0- COMMAND (y/n): - COMMAND LINK (kbps): -0- 


VENTIN6 

(LABILITY (y/n): - VACUUM (mbar): -0- FLOW (gm/s): -0- QUANTITY (grams): -0- 

EXPOSURE (y/n): B VIDEO (i.e. CCTV,NOME): -0- 


REMARKS: Length may vary from 6 to 11 ft M vol from 5 to 5000cu. ft. Can be used as a 
logistics module for resupply of consumables and updating experiments or as a 
dedicated module for users to conduct special activities not compatible with 
other facility module users. 


3.0-1T 
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CURRENT STATUS OF HARDWARE (definition, design, existing): EXISTING 
DIMENSIONS 

(external, ft) height: -0- width: -0- length: 2.354 diameter: 1,545 

(internal, ft) height: -0- width: -0- length: -0*- dismetar: -0- 

VDLUME (ft3) 

total: 5. experiment: 3.5 storage: 0. pressurized: 0. 

Mounting area (ft2): -0- 

MASS (lbs) *%f 

total: £00. experiment: 140. carrier; 50. 

POWER 


Total to Carrier Available to User 


NORMAL (watts) 

-0- 

-0- 

PEAK (watts) 

-0- 

-0- 

PEAK LENGTH (hours) 

-0- 

-0- 

ENERGY (kwh) 

1.2 



COOLING (m) 

TOTAL AVAILABLE TO CARRIER; -0- AVAILABLE TO EXPERIMENTS LIQUID: -0- AIR: -0- 

COMMWD/CONTROL 

TELEMETRY (y/n): - TELEMETRY DOWNLINK (kbps): -0- COMMAND (y/n): - COMMAND LINK (kbps): -0- 

VENTING 

CAPABILITY (y/n): - VACUUM (whar): -0- FLOW (gm/s): -0- QUANTITY (grans): -0- 

EXPOSURE (y/n): - VIDEO (i.e. CCTV,NONE): -0- 


REMARKS: Designed to fit in a large (5.0cu. ft.) GAS CAN, the ISEM-G consists of an 
aluainui aerospace structure with support avionics and ■housekeeping" 
equipment at the bottom of the module. The basic equipment package consists 
of a power supply, recorder, prograsmsr-sequencer and instrumentation. The 
ISEM seperates the support equipment from the user area, leaving 
approximately 3.5 cu. ft. for experiment hardware. Current I&M-Gs can be 
shared by multiple users and can accommodate from 3-10 experiments per 
mission. Power provided by lead acid batteries. 






CARRIER DATA SHEET 



PARENT: GAS CAN 

im 

;;.j CURRENT STATUS OF HARDWARE (definition, design, existing): EXISTING 

DIMENSIONS 

~ (external, ft) height: -0- 

( internal, ft) height: -0- 

w VOLUME (ft3) 

I total: 2.5 experiment: 

mounting area (ft2): -0- 

* MASS (lbs) 

total: 100. experiment: 

U POWER 

i 

V ? Total to Carrier Available to User 



NORMAL (watts) 

-0- 

-0- 

■” " 5 

PEAK (watts) 

-0- 

-0- 

: ■ 

PEAK LENGTH (hours) 

-o- 

-0- 


ENERGY (kwh) 

1.2 

1.2 

j 

COOLING (w) 



f=l 

TOTAL AVAILABLE TO CARRIER: -O- 

AVAILABLE TO EXPERIMENTS LIQUID: -0- AIR: >0- 





'4 

COWWND/CONTROL 



T”" : 

TELEMETRY (y/n) : - 

TELEMETRY DOWNLINK (kbps) : -0- COMMAND (y/n) : - COMMAND LINK (kbps) 


VENTING 



7 

CAPABILITY (y/n): ■ 

- VACUUM (mbar): 

-0- FLOW (gn/s) : -0- QUANTITY (grams) : -0- 

■M 

EXPOSURE (y/n): - VIDEO (i.e. 

CCTV,NQNE) : -0- 



width: -0- length: 1.177 diameter: 1.545 

width: -0- length: -0- diameter; -0- 


1.3 stowage: 0. pressurized: 0. 


70. carrier: 30. 


REMARKS: Designed to fit in a small (2.5cu.ft.) GAS CAN. The ISEM-S consists of an 
aluminum aerospace structure with support avionics and “housekeeping* 
equipment at the bottom of the module. The basic equipment package consists 
of a power supply, recorder, programmer-sequencer and instrumentation. The 
ISEM seperates the support equipment from the user area, leaving 
approximately 1.3cu. ft. for experiment hardware. Current IS£M-Gs can be 
shared by multiple users. Power provided by lead acid batteries. 
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PARENT: HITMIKER-M 

CURRENT STATUS OF HARDWARE (definition, design, existing): EXISTING 
DIVISIONS 

(external, ft) height: -0- width: -0- length: 5. diameter: 3.33 

(internal, ft) height: -0- width: -0- length: -0- diameter: -0- 

VOLUME (ft3) 

total: 50. experiment: 50. stowage: 0. pressurized: 50. 

lounting area (ft2): -0- 

MASS (lbs) 

total: -0- experiment: 850. carrier: -0- 

POWER 




NORMAL (watts) 

PEAK (watts) 

PEAK LENGTH (hours) 
ENERGY (kwh) 


Total to Carrier 

1300. 

1300. 

- 0 - 

13.5 


Available to User 

1300. 

1300, 

- 0 - 

13.5 


r - 1 

J 

1 

' 1 

j 


: | 
1 


) 

■ h 




COOLIE (w) 

TOTAL AVAILABLE TO CARRIER: 900. AVAILABLE TO EXPERI!€NTS LIQUID: 900. AIR: 0. 

CMW/CONTRDL 

TELEMETRY (y/n); Y TELEMETRY DOWNLINK (kbps): 1400 COWHAND (y/n); Y COWHAND LINK (kbps): 8 

VENTING 

CAPABILITY (y/n): Y VACUUM (mbar): -0- FLOW (ga/s): -0- QUANTITY (grams): -0- 

EXPOSORE (y/n): Y VIDEO (i.e. CCTV,NONE): N 


REWORKS: ISEM-H will be positioned on top of Hitchhiker-M, It consist of three hacis 
elements: an outer shell pressure vessel, an interior shelf structure for 
Bounting experiments and interface avionics which tap into the orbiter 
resources. One large or several small can he flown, an environment of one 
atmosphere can be maintained or can be vented to the vacuum of space. A 
25-inch exstention is also available, increasing the length to over 7 feet. 
Power available is mission dependent. Heat rejection system is independent of 
shuttle. 






CARRIER DATA SHEET 


CARRIER: LARS TRAY 

CONFIGURATION: STANDARD 


ACRONYM: L TRAY 

COMP ANY/ SPONSOR: NASA 

MISSION LENGTH (DAYS); 

7. 

FEO’S: N/A 


PARENT: STOWAGE LOCKER 

CURRENT STATUS OF HARDWARE (definition, design, existing): EXISTING 
DIMENSIONS 

(external, ft) height: 0.8075 width: 1,4214 length: 1.67667 diameter: -0- 

(internal, ft) height: 0.799 width: 1.4125 length: 1.667 diameter: -0- 


VOLUME (ft3) 


MASS (lbs) 


POWER 


total: 1.8 experiment: 1.8 stowage: 0. pressurized: 1.8 

mounting area (ft2): -0- 


total: 60. experiment: 56.6 carrier: 3.4 


Total to Carrier Available to User 


NORMAL (watts) 

PEAK (watts) 

PEAK LENGTH (hours) 
ENERGY (kwh) 


90. 

90. 


90. 

90. 


- 0 - 

- 0 - 


- 0 - 

- 0 - 


C00LIN6 (w) 


TOTAL AVAILABLE TO CARRIER: 90. AVAILABLE TO EXPERIMENTS LIQUID: 


0. AIR: 90. 


COMMAND/CONTROL 


TELEMETRY (y/n) : N TELEMETRY DOWNLINK (kbps) : 0 


COMMAND (y/n): N COMMAND LINK (kbps): 0 


VENTING 


CAPABILITY (y/n): N VACUUM (ibar): 0. FLOW (ga/s): 0. QUANTITY (grams): 

EXPOSURE (y/n): N VIDEO (i.e. CCTV,NONE): NONE 


REMARKS; Used to support hardware inside liddeck lockers, trays are pressure formed 
from plastic. Values for power and cooling are those allocated to a niddeck 
locker. 





CARRIER DATA SHEET 


CARRIER: MATERIAL SCIENCE LABORATORY 

CONFIGURATION: STANDARD 


ACRONYM: MSL 

COMPANY/SPONSOR: NASA 

MISSION LENGTH (DAYS): 

7. 

FEO 1 S: 3. 


PARENT: SHUTTLE 

CURRENT STATUS OF HARDWARE (definition, design, existing): EXISTING 


DIMENSIONS 


(external, ft) 

height: 9.19 width: 

2.92 length: 

14.47 diaraeter: -0- 

(internal, ft) 

height: -0- width: 

-0- length: 

-0- diameter: -0- 

VOLUME (ft3) 

total: 0 

■ounting area 

. ex peri sent: 0. 

<ft2): 81 

stowage: 0. 

pressurized: 0, 

MASS (lbs) 

total: -0- 

experiment: 2040. 

carrier: -0- 


POWER 


Total to Carrier i 

Available to User 


NORMAL (Matts) 

1410. 

470. 


PEAK (watts) 

2595. 

885. 


PEAK LENGTH (hours) 0.25 

0.25 


ENERGY (kMh) 

103. 

34. 



COGLING (n) 

TOTAL AVAILABLE TO CARRIER: 2500. AVAILABLE TO EXPERIMENTS LIQUID: 2500. AIR; 0. 

COMMAND/CONTRQL 

TELEMETRY (y/n): Y TELEMETRY DOWNLINK (kbps): 1400 COMMAND (y/n): Y COMMAND LINK (kbps): B 

VENTING 

CAPABILITY (y/n): Y VACUUM (mbar): 0. FLOW (gn/s) : 0, QUANTITY (grass): 0. 

EXPOSURE (y/n): Y VIDEO (i.e. CCTV f NONE); CCTV 


REMARKS: Mounting structure for the flSL is the Multi-Purpose Experiment Support 
Structure (MPESS). Experiments can be controlled by crew members using a 
control panel in the aft flight deck, by the investigator through command 
uplink from the ground, or by automatic programmed commands. A maximum of 3 
experiments can fly on *EL per mission. MSL occupies 1/4 of the payload bay. 
Power values available to user are for a 1/3 MSL allocation to an individual 
user. Available power is mission dependent. 
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PARENT: SHUTTLE MIDDECK 

CURRENT STATUS OF HARDWARE (definition, design, existing): EXISTING 
DIMENSIONS 

(external, ft) height: 6.58 width: 1.75 length; 1.83 diameter; -0- 

(internal,ft) height; -0- width: -0- length; -0- diameter; -0- 

VDLUME (ft3) 

total: 15. experiment: 13. stowage: 0. pressurized; 15. 

mounting area (ft2): -0- 

MASS (lbs) 

total: 550. experiment: 400, carrier: 150. 

POWER 

Total to Carrier 

NORMAL (watts) 1000. 

PEAK (watts) 1000. 

PEAK LENGTH (hours) -0- 

ENER6Y (kwh) -0- 

COQLINS (w) 

TOTAL AVAILABLE TO CARRIER: 1000. AVAILABLE TO EXPERIMENTS LIQUID: 0. AIR: 1000. 


(SMMAND/CQNTROL 

TELEMETRY (y/n): Y TELEMETRY DOWNLINK (kbps): TBD COMMAND (y/n): Y COMMAND LINK (kbps); TDD 

VENTING 

CAPABILITY (y/n): - VACUUM (mbar): -0- FLOW (gm/s): -0- QUANTITY (grams); -0- 

EXPCSURE (y/n): N VIDEO (i.e. CCTV,NONE): -0- 


Avanable to User 

1000. 

1000. 

- 0 - 

- 0 “ 


REMARKS: MAR will increase the space avialable for snail payloads and experiments in 
the aiddeck by supplementing the volume occupied by middeck stowage lockers. 
The MAR is designed as a versatile integration facility with the equivalent 
stowage volume of five middeck stowage lockers. Experiment Apparatus 
Containers, trays or payloads specially sized to the MAR’s capacity can be 
integrated in the carrier. Power distribution and active thermal control 
options are available to investigators using the MAR. The MAR itself has no 
data acquisition capabilities. Data are acquired through instrumentation 
provided with the experiment apparatus contained in the MAR or by other 
supporting instrumentation 




CARRIER: MIDDECK EXPERIMENT APPARATUS CONTAINER CONFIGURATION: DOME TOP CYLINDRICAL 


ACRONYM: DTC EAC 


COMPANY /SPONSOR: NASA 


MISSION LENGTH (DAYS) : 7. r E0’S: 1.0 


PARENT: SHUTTLE 

CURRENT STATUS OF HARDWARE (definition, design, existing): EXISTING 
DIMENSIONS 

(external, ft) height: -0- width : -0- 

(intemal, ft) height: -0- width: -0- 


VOLUME (ft 3) 


MASS (lbs) 


POWER 


total: 4.51 experiment: 3. £5 stowage: 

awunting area (ft2): -0- 


total: 120. experiment: SO. carrier: 


length: 2.65 diameter: 1.47 

length; 2.34 diameter: 1.41 


0. pressurized: 3.65 


30. 


Total to Carrier Available to User 


NORMAL (watts) 

PEAK (watts) 

PEAK LENGTH (hours) 
ENERGY (kwh) 


180. 

130. 


- 0 - 

- 0 - 


180. 

180. 


- 0 - 

- 0 - 


cooling (h) 


TOTAL AVAILABLE TO CARRIER: 180. AVAILABLE TO EXPERIMENTS LIQUID: 


0. AIR: 180. 


COMMAND/CONTROL 

TELEMETRY (y/n): N TELEMETRY DOWNLINK (kbps): 0 COMMAND (y/n): N COMMAND LINK (kbps): 0 

VENTING 

CAPABILITY (y/n): N VACUUM (mbar): -0- FLOW (gn/s) : -0- QUANTITY (grams): -0- 

EXPOSURE (y/n): N VIDEO (i.e. CCTV,N0NE): NO! € 


REJtflRKS: Middeck EACs are convenient, economical devices that provide protective 

housing^^jjtperiment apparatus. Middeck EACs contain experiments that have 
reduced power and weight requirements than cargo bay EAC payloads. Because 
middeck EACs offer an enclosed and sealed environment, certain safety waivers 
aay be granted to the materials of components enclosed. Only about 2/3 of 
dome volume is available due to shape. Perpendicular mounting of dome top EAC 
would necessitate approval from NASA/JSC. The dome top EAC requires a double 
adapter plate for mounting in the space of two middeck lockers. 
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n 


CARRIER: MIDDECK EXPERIMENT APPARATUS CONTAINER CONFIGURATION: FLAT TOP CYLINDRICAL ACRONYM: FTC EAC 
COMPANY/SPONSOR: NASA MISSION LENGTH (DAYS): 7. FED’S: .56 

PARENT: SHUTTLE 

CURRENT STATUS OF HARDWARE {definition, design, existing); EXISTING 
DIMENSIONS 


(external, ft) height: -0- 
( internal, ft) height: -0- 


width: -0- 
width: -0- 


VOLUME (ft3) 


total: 2.69 experiment: 

mounting area (ft2): -0- 


stowage: 


length: 1.61 diameter: 1.45 

length: 1.53 diameter: 1.35 


pressurized: 


MASS (lbs) 


POWER 


total: 120, experiment: 93.1 carrier: 26.9 


Total to Carrier Available to User 


NORMAL (watts) 

PEAK (watts) 

PEAK LENGTH (hours) 
ENERGY (kwh) 


180. 

iao. 


180 . 


“ 0 “ 

- 0 - 


- 0 - 

-0- 


COOLING (w) 


TOTAL AVAILABLE TO CARRIER: 180. AVAILABLE TO EXPERIMENTS LIQUID; 


0. AIR: 180. 


COMMAND/CONTROL 


VENTING 


TELEMETRY (y/n) : N TELEMETRY DOWNLINK (kbps); 0 COMMAND (y/n): N COMMAND LINK (kbps): 

FLOW (gn/s): -0- QUANTITY (grams) : -0- 


CAPABILITY (y/n) : N VACUUM (mbar) : -0- 
EXPOSURE (y/n): N VIDEO (i.e. CCTV f NCt€): N 


RE3$RKS: Middeck EACs are convenient, economical devices that provide housing for 
experiment apparatus. Middeck EACs contain experiments that have reduced 
power and weight requirements than cargo bay EAC payloads. Because middeck 
EACs offer an enclosed and sealed environment, certain safety waivers may be 
granted to the materials of components enclosed. All instrumentation and data 
acquisition are supplied by the experinenter.The flat top EAC requires a 
double adapter plate for mounting in the space of two middeck 
lockers. 


3 . 0-25 




CARRIER dm SHEET 


CARRIER: MIDDECK EXPERIMENT APPARATUS CONTAINER 

CONFIGURATION: RECTANGULAR 


ACRONYM: REC EAC j 

| 

COMPANY/SPONSOR: NASA 

MISSION LENGTH 'DAYS) : 

7, 

1 

FED’S: .33 j 


PARENT: SHUTTLE 

CURRENT STATUS OF HARDWARE (definition, design, existing): EXISTING 
DIMENSIONS 


* 

(external, ft) height: 0.92 

width: 

1.48 

length: 

1.63 diameter: -0- 


(interral,ft) height: 0.36 

width: 

1.47 

length: 

1.46 diameter: -0- 

) 

VOLUME (ft35 





i 

j 

total: 2.23 experiment : 

mounting area (ft2): -0- 

1.84 

stowage: 

0 . 

pressurized: 1.34 

) 

1 

1 

] 

•j 

MASS (lbs) 





total: 120. experiment: 

43. 

carrier; 

17. 



POWER 


Total to Carrier Available to User 


NORMAL (watts) 

PEAK (watts) 

PEAK LENGTH (hours) -0- 


90. 

90. 


90. 

90. 


ENERGY (kwh) 


-0- 


-0“ 

-0- 


COOLING (w) 


TOTAL AVAILABLE TO CARRIER: 90. AVAILABLE TO EXPERIMENTS LIQUID: 


0. AIR: 90. 


CfflWffl/OTITRQ- 


VENTINB 


TELEJCTRY (y/n): N TELEMETRY DOWNLINK (kbps): 0 COMMAND (y/ni; N COMMAND LINK (kbps): 0 

FLOW (gn/s): -0- QUANTITY (grans): -0- 


CAPABILITY (y/n) : N VACUUM (nbar) : -0- 
EXPOSURE (y/n): N VIDEO (i.e. CCTV,NONE): NONE 


REMARKS: Middeck EACs are convenient, economical devices that provide protective 

housing for experiment apparatus. Middeck EACs contain experiments that haye 
reduced power and weight requirements than cargo bay EAC payloads. Because 
middeck EACs offer an enclosed and sealed environment, certain safety waivers 
say be granted to the materials of the components enclosed. The two sides and 
top are a single unit. There is a hinged door on the front end of the 
container to permit access to the payload. The rectangular LAC provides a 
sore rigid housing for experiment apparatus than either of the cylindrical 
EACs 
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CARRIER: MIDDECK LOCKER 

CONFIGURATION: STANDARD 


ACRONYM: LOCKER 

COMPANY/ SPONSOR: NASA 

MISSION LENGTH (DAYS): 

7. 

FEO ! 5: 0.3 


PARENT: SHUTTLE MIDDECK 

CURRENT STATUS OF HARDWARE (definition, design, existing): EXISTING 
DIMENSIONS 

(external, ft) height: 0. 8964 width: 1.5104 length: 1.755167 diameter: -0- 

( internal, ft) height: 0.829 width: 1,44267 length: 1.6933 diameter: -0- 


VOLUME (ft3) 


MASS (lbs) 


POWER 


total: 2. expedient: 2. stowage: 0. pressurized: 

mounting area (ft2): -0- 

total: -O- experiment; 60. carrier: -0- 

Total to Carrier Available to User 


2 . 


NORMAL (watts) 

PEAK (watts) 

PEAK LENGTH (hours) 
ENERGY (kwh) 


90. 

90. 


90. 

90. 


- 0 - 

-o- 


- 0 - 

-0- 


COOLING (n) 


TOTAL AVAILABLE TO CARRIER: 90. AVAILABLE TO EXPERIMENTS LIQUID: 


0. AIR: 90. 


COMMAND/CONTROL 


TELEMETRY (y/n) : N TELEMETRY DOWNLINK (kbps) : 0 


COWHAND (y/n): N COMMAND LINK (kbps): 0 


VENTIN6 


CAPABILITY (y/n): N VACUUM (mbar) : 0. FLOW (gm/s): 0. QUANTITY (grams): 0. 

EXPOSURE (y/n): N VIDEO (i.e. CC7V,N0NE): NONE 


REMARKS: Primary mission is to store crew necessities and support equipment. Lockers 
can also be used for small, low-power experiments on a mission-by-mission 
basis. The aiddeck contains a total of 42 lockers that may be operated or 
observed by crew members. Middeck lockers are compatible with the Spacebab 
module, SMIDEX rack in Spacelab, ISF and the Space Station. 
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CARRIER DATA SHEET 


i CARRIER: MIDDECK VOLUME A 

CQfEISURATIQN: STANDARD 


ACRONYM: VOL A 

] COfPANY/SPONSOR: NASA 

MISSION LENGTH (DAYS): 

7. 

FEO’S: N/A 


PARENT; SHUTTLE 

CURRENT STATUS OF HARDWARE (definition, design, existing); EXISTING 
DIMENSIONS 

(external, ft) height; -0- width; -0- length; -0- diameter; -0- 

( internal, ft) height; 0.432 width; 4.335 length: 1,6923 diameter: -0- 


i \ 

VOLUME (ft3) 




0 

i 

i 

total: 3.17 

experiment: 3.17 

stowage; 0, pressurized; 

3.17 


j 

mounting area (ft2): -0- 




Ti 






: i 

’ i 

MASS (lbs) 




■ 


total; -0- 

ex peri rent: 35. 

carrier; -0- 



} 

POWER 





;-i 


Total to Carrier 

Available to User 



■ ri 

NORMAL (watts) 

-0- 

-0- 



■ h 

PEAK (watts) 

-0- 

-0- 



- v f 

PEAK LENGTH (hours) 

-0- 

-0-* 



T. i 

n 

:i 

\ 

ENERGY (kwh) 

-0- 

-0- 


9 

COOLING (w) 





i 

TOTAL AVAILABLE TO CARRIER: -0- 

AVAILABLE TO EXPERIMENTS LIQUID; h>- 

AIR: -0- 

H 

i 





m 


COMMAND/CONTROL 






TELEMETRY (y/n): 

N TELEMETRY DOWNLINK (kbps) : 0 COMMAND (y/n) : N 

COMMAND LINK (kbps): 0 

m 


VENTING 




- 

■ j 

CAPABILITY (y/n); 

N VACUUM (mbar) : 

0. FLOW (ga/s): 0. QUANTITY (grass): 0. 

___ 

. i 

EXPOSURE (y/n): N VIDEO (i.e 

■. CCTV f NONE): NONE 



m 


REMARKS: Volume A is located above the forward widdeck lockers. The volume will 

accommodate three single stowage trays with guides side-by-side. A door with 
three removable panels encloses the volure. Any of the panels can be removed 
without affecting its structural integrity. 
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CARRIER DATA SHEET 



PARENT; SHUTTLE 

CURRENT STATUS OF HARDWARE (definition, design, existing): EXISTING 


DIMENSIONS 


*==1 

(external, ft) 

height: 9. 39 

width; 2.79 length; 

15. diameter: 

i 

(internal, ft) 

height: -0- 

width: -0- length: -0- 

diameter: 


VOLUME (ft 3) 





total: -0- 

ex peri rent; 

-0- stowage: -0- 

pressurized: -0- 

[i i 

eiounting area 

(ft 2): -0- 



- < 

NflSS (lbs) 




' | 

total: -0- 

ex peri rent: 

4200. carrier: -0- 


-T1 

POWER 




I 


Total to Carrier Available to User 



NORMAL (watts) 

-0- 

-0- 


. ) 

PEAK (watts) 

-0- 

-0- 


f 

PEAK LENGTH (hours) -0- 

-0- 


^ - 

ENERGY (Mi) 

-0- 

-0- 



COXING (w) 

TOTAL AVAILABLE TO CARRIER: -0- AVAILABLE TO EXPERIMENTS LIQUID; -0- AIR; -0- 

CGMMAND/CQNTRQL 

TELEMETRY (y/n): Y TELEMETRY DOWNLINK (kbps): -0- COMMAND (y/n): Y COMMAND LINK (kbps): -0- 

VENTING 

CAPABILITY (y/n): Y VACUUM (nbar): -0- FLOW (gm/s ): -0- QUANTITY (graias) : -0- 

EXPOSURE (y/n): Y VIDEO (i.e. CCTV,NOh£): -0- 

REMARKS: KPESS is a versatile cross-bay carrier for the shuttle. The generic MPESS 
structure is used for the Material Science Laboratory, the Get-Away-Special 
Bridge, Spartan Flight Support Structure and the Hitchhiker-M carriers. Space 
allocation is 1/A of the payload bay. MPESS has flown on several previous 
missions, a total of 5 carriers are available. 





CARRIER DATA SHEET 


CARRIER: PAYLOAD MOUNTING PANEL 

CWIGURATICJN: STANDARD 


ACRONYM: PMP 

COMPANY/SPONSOR: NASA 

MISSION LENGTH (DAYS); 

7. 

FED* S : N/A 


PARENT: SETTLE 


CURRENT STATUS OF HARDWARE (definition, design, existing): EXISTING 


DIMENSIONS 


(external, ft) height: 0.8964 

width: 

1.427 

length: 

0.04167 diameter: 

-0- 

(internal,ft) height: -0- 

width: 

0. 

length: 

-0- diameter: 

-0- 

VOLUME (ft 3) 






total; 4. experiment: 

mounting area (ftS) : 2.48 

4. 

stowage: 

0. 

pressurized: 

4. 

MASS (lbs) 






total: 120. experiment: 

113. 

carrier: 

7. 




POWER 


Total to Carrier Available to User 


NORMAL (Matts) ISO. 

PEAK (Matts) 180. 

PEAK LENGTH (hours) -0- 

ENERGY (kwh) -0- 


180. 

180. 

- 0 - 

- 0 - 


COOLING (m) 

TOTAL AVAILABLE TO CARRIER: 180. AVAILABLE TO EXPERIMENTS LI3UID: 


0. AIR: 180. 


COSWffl/QMROL 

TELEMETRY (y/n): N TELEMETRY DOWNLINK (kbps): 0 COMMAND (y/n): N COMMAND LINK (kbps): 0 

VENTING 

CAPABILITY (y/n) : N VACUUM (mbar) : 0. FLOW (gm/sh 0. QUPWTITY (grams) : 0. 

EXPOSURE (y/n): N VIDEO (i.e. CCTV,NONE); NONE 


REMARKS: The payload Mounting panel (W) design alloMs a two-locker sire payload to 
be directly Mounted to the two PMPs, which mount to the wire trays in the 
■iddeck. Eliminating the need for a double adapter plate. Values for volume, 
power and cooling are those allocated for two middeck lockers. 







]) 
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CARRIER DATA SHEET 


CARRIER: SINGLE ADAPTER PLATE 

CONFIGURATION: STANDARD 


ACRONYM: SAP 

CDMPANY/SP0N50R: NASA 

MISSION LENGTH (DAYS) : 

7. 

FED 1 S: m 


PARENT: SHUTTLE 

CURRENT STATUS OF HARDWARE (definition, design, existing): EXISTING 
DIMENSIONS 

(external, ft) height: 0.8954 width: 1.427 length: 0.0525 diameter: -0- 


(internal,ft) height: -0- 


width: 0. length: -0- 


diaiaeter: -0- 


VOLUME (ft3) 


mss (lbs) 


POWER 


total: 2. experiment: 2. stowage: 0. pressurized: 

mounting area (ft2): 1.24 


total: 59. experiment: 62.8 carrier: 6.2 


2 . 


Total to Carrier Available to User 


NORMAL (watts) 

PEAK (watts) 

PEAK LENGTH (hours) 
ENERGY (kwh) 


90. 

90. 


90. 

90. 


- 0 - 

-o- 


- 0 - 

-0- 


COOLING (w) 


TOTAL AVAILABLE TO CARRIER: 90. AVAILABLE TO EXPERIMENTS LIQUID: 0. AIR: 


90 . 


C0W1AND/C0NTR0L 


TELEMETRY (y/n): N TELEMETRY DOWNLINK (kbps): 0 


COMMAND (y/n): N COMMAND LINK (kbps): 0 


VENTING 


CAPABILITY (y/n): N VACUUM (abar): 0. FLOW (ga/s): 0. QUANTITY (grams): 0. 

EXPOSURE (y/n): N VIDEO (i.e. CCTV,NGNE): NONE 


REMARKS: Used in place of a standard rtiddeck locker, the single adapter plate has a 
universal hole pattern for attaching experiment apparatus that are contained 
in the appropriate hardware such as a uiddeck EAC. 
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CARRIER DATA SHEET 


CARRIER: SMALL TRAY 

CONFIGURATION; STANDARD 


ACRONYM: S TRAY 

COMPANY/SPONSOR: NASA 

MISSION LEN6TH (DAYS) : 

7, 

FEO’S: N/A 


PARENT: STOWAGE LOCKER 


CURRENT STATUS OF HARDWARE (definition, design, existing): EXISTING 


DIMENSIONS 





(external, ft) height: 0.395 

width: 

1.4214 

length: 

1.67667 diameter: -0- 

(internal, ft) height: 0,38667 

width: 

1,4125 

length: 

1,667 diameter: -0- 

VOLUME (ft3) 





total: 0.B5 experiment: 

0.85 

stowage: 

0 . 

pressurized: 0.85 

mounting area (ft2): -0- 





MASS (lbs) 




9 

total: 30. experiment: 

27.55 

carrier: 

2.45 


POWER 





Total to Carrier i 

Available to User 


NORMAL (watts) 45. 


45. 



PEAK (watts) 45. 


45. 



PEAK LENGTH (hours) -0- 


-0- 



ENERGY (kwh) -0- 


-0- 



COOLING (w) 





TOTAL AVAILABLE TO CARRIER: 

45. 

AVAILABLE TO EXPERIMENTS LIQUID: 0. 


COMMAND/CONTROL 

TELEMETRY Cy/n) s N TELEMETRY DOWNLINK (kbps): 0 COMMAND (y/n): N COMMAND LINK (kbps): 0 

VENTING 

CAPABILITY (y/n): N VACUUM (mbar): 0. FLOW (g«/s): 0. QUANTITY (grants): 0. 

EXPOSURE (y/n): N VIDEO (i.e. CCTV,NGNEJ: NONE 


REMARKS: Used to support hardware inside aiddeck lockers. Two small trays can be 
stowed in one locker. Separation of the small trays is accomplished by 
installing special guides, containing friction devices, on the locker sides. 
This feature allows each small tray to be removed individually, yet remain in 
place in a zero-g environment. Values for power and catling are 1/2 those 
allocated to a aiddeck locker. 




CARRIER DATA BHEET 




PARE Ml: NONE 

CURRENT STATUS OF HARDWARE (definition, design, existing): DESIGN 
DIMENSIONS 

(external, ft) height: -0- width: -0- length: 44.52 diameter: 14.6 

(internal, ft) height: -0- width: -0- length: -0- diameter: -0- 

VOLUNE (ft3) 

total: 7400. experiment: 539. stowage: -0- pressurized: 7400. 

mounting area (ft2): -0- 

MASS (lbs) 

total: -0- experiment: 21610. carrier: -0- 

POWER 

Total to Carrier Available to User 

NORMAL (watts) 50000. 45000. 

PEAK (watts) 50000. 45000. 

PEAK LENGTH (hours) -0- -0- 

ENERGY (kwh) -0- -0- 

COGLING (w) 

TOTAL AVAILABLE TO CARRIER: 50000. AVAILABLE TO EXPERIMENTS LIQUID: 45000. AIR: 0. 

COMMAND/CONTROL 

TELEMETRY (y/n): Y TELEMETRY DOWNLINK (kbps): 100000 COMMAND (y/n): Y COMMAND LINK (kbps): 10000 

VENTING 

CAPABILITY (y/n): Y VACUUM (abar) : -0- FLOW (gn/s)s -0- QUANTITY (grams): -0- 

EXPOSURE (y/n): Y VIDEO (i.e. CCTV,NONE): CCTV 


REMARKS: The space station will be a permenantly isanned outpost with shuttle revisits 
to replenish supplies, equipment and relieve crew members. The space station 
will offer commercial users increased run-duration for performing 
experiments. The Phase 1 power source for the space station is still 
undecided between photovoltaic and solar dynamic power sources. The U.S. 
laboratory will have capacity for 29 double racks, 14 of them available to 
experimenters. Initial construction of the space station is scheduled for 
early in 1995, with completion scheduled for 1998 for Phase 1. The scheduled 
completion date for Phase 2 is the year 2000. 


“V 





CARRIER DATA SHEET 


CARRIER: SPACEHA8 


CONFIGURATION: MIDBECK AUGMENTATION ACRONYM: SH MAM 


COMPANY/ SPONSOR: SPACEHAB, INC. 


MISSION LENGTH (DAYS): 7, FEO’S: 21. 


PARENT: SKJTTLE 

CURfENT STATUS OF HARDWARE (definition, design, existing): DESIGN 
DIMENSIONS 

(external, ft) height: -0- width: -0- length: -0- diameter: -0- 

(internal,ft) height: -0- width: -0- length: 10. diaaeter: 12.1 

VOLUME (ft 3) 

total: 1000. experiment: 123. stowage; -0- pressurized: 1000. 

mounting area (ft2): 0 


MASS (lbs) 



total: 10000. 

experiaent : 3000. 

carrier: 7000, 

POWER 




Total to Carrier 

Available to User 

NORMAL (watts) 

1750. 

1450. 

PEAK (watts) 

3500. 

3200. 

PEAK LENGTH (hours) 

0.25 

0.25 

ENERGY (kwh) 

-0- 

-0- 


COOLING (w> 

TOTAL AVAILABLE TO CARRIER: 6500. AVAILABLE TO EXPERIMENTS LIQUID: 4500. AIR: 2000. 

COMMAND/CONTROL 

TELEMETRY (y/n): Y TELEMETRY DOWNLINK (kbps): 16 COIflIAND (y/n): Y CO MMAND LINK (kbps): -0- 

VENTING 

CAPABILITY (y/n): Y VACUUM (abar): -0- FLOW (ga/s): -0- QUANTITY (grams): -0- 

EXPOSURE (y/n): N VIDEO (i.e. CCTV,NONE): CCTV 


REMARKS: Designed to mount in forward 1/4 of payload bay, attached to the aiddeck via 
a short Spacelab tunnel. Up to 72 standard aiddeck lockers can be configured, 
or two sets of Space Station double racks plus lockers. Spacehab is 
aanifested to fly in Noveaber, 1931 on STS 51. Power and heat rejection 
values are aission dependent. 






CARRIER DATA SHEET 


CARRIER: SPACELAB 

CONFIGURATION: LONG MODULE 


ACRONYM: SL LM 

COMPANY/SPONSOR; NASA 

MISSION LENGTH (DAYS): 

7. 

FEO’S: 33, 


PARENT: SHUTTLE 

CURRENT STATUS OF HARDWARE (definition, design, existing): EXISTING 
DIMENSIONS 

(external, ft) height: 0. width: 0. length: 48, diameter: 13.54 

(internal, ft) height: -0- width: 0. length: 22.84 diameter: 12.89 

VOLUME (ft3) 

total: 793,98 experiment: 497.77 stowage: 268,21 pressurized: 783.98 

mounting area (ft2); -0- 


MASS (lbs) 

total: 28012.5 

experiment: 13123. 

carrier: 14889.6 

POWER 


Total to Carrier 

Available to User 


NORMAL (watts) 

8200. 

3400. 


PEAK (watts) 

11400. 

4300. 


PEAK LENGTH (hours) 

0.25 

0.25 


ENERGY (kwh) 

890. 

289. 


COOLING (n) 

TOTAL AVAILABLE TO CARRIER: 8500. AVAILABLE TO EXPERIMENTS LIQUID: 3100. AIR: 5200. 

CWAND/CONTROL 

TELEMETRY (y/n) : Y TELEMETRY DOWNLINK (kbps): 50000 COMMAND (y/n): Y COMMAND LINK (kbps): 70 

VENTING 

CAPABILITY (y/n): Y VACUUM (mbar): -0- FLOW (ga/s): -0- QUANTITY (grams): -0- 

EXPGSURE (y/n): N VIDEO (i.e. CCTV,NONE): CCTV 


fEMARKS: Spacelab Long-Module is a reusable, modular laboratory that fits inside the 
shuttle cargo bay. The long module consist of two segments, the core segment 
and the experiment segment, and provides the largest pressurized volume for 
spacelab experiments. In the module, experiment apparatus can be contained in 
large experiment racks, overhead containers, areas beneath the floor, stowage 
containers, or attached to the center aisle. A Spacelab transfer tunnel 
connects Spacelab with the orbiter middeck, utility services are routed from 
the orbiter to the forward endcone feedthrough provisions into the orbiter 
interior. 
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CARRIER DA T A SHEET 


CARRIER: SPACELAB 

CONFIGURATION: LONG + 1 PALLET 

ACRONYM: SL LM1P 

COMPANY/SPONSOR: NASA 

MISSION LENGTH (DAYS) ; 7. 

FED’S: 37. 


PARENT; SHUTTLE 

CURRENT STATUS OF HARDWARE (definition, design, existing): EXISTING 
DIMENSIONS 

(external, ft) height; 0. width: 0. length; 59.558 diameter: 13.54 

(internal, ft) height; -0- width; 0. length: 34.169 diameter: 12.39 

VOLUME (ft3J 


total: 2132.98 

experiment: 

1924.77 

stowage: 

mounting area (ft2): -0- 



total: 30729.6 

experiment: 

13332. 

carrier: 


Total to Carrier 

Available to 

NORM#! (watts) 

8200. 


jOOO. 

PEAK (watts) 

11400. 


4300. 

PEAK LEN6TH (hours) 

0.25 


0.25 

ENERGY (kwh) 

890. 


226. 


COCLING (w) 


COHNTO/CQNTROL 


VENTING 


TOTAL AVAILABLE TO CARRIER: 8500. AVAILABLE TO EXPERIMENTS LIQUID; 3100. AIR: 4800. 

L 

TELEMETRY (y/n): Y TELEMETRY DOWNLINK (kbps); 50000 COMMAND (y/n): Y COMMAND LINK (kbps): 70 
CAPABILITY (y/n); Y VACUUM (abar): -0- FLOW (ga/s): -0- QUANTITY (grams): -0- 


CAPABILITY (y/n); Y VACUUM (abar): -0- 
EXPOSURE (y/n); Y VIDEO (i.e. CCTV,NONE): CCTV 


REMARKS; Combines the long module for research in a pressurized environment and pallet 
Mounting area for experisemts requiring exposure to space environment. The 
pallet is located aft of the long module. Utility services to the pallet are 
routed froa the aodule aft endcone feedthrough plates to the pallet. 
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CPRRIER DATA SHEET 


CARRIER: SPACELAB 


CONFIGURATION: LONG + 2 PALLET 


ACRONYM: 5L LM2P 


COfPANY/SPONSOR: NASA 


MISSION LENGTH (DAYS): 7. FED’S: 41. 


PARENT: SHUTTLE 

CURRENT STATUS OF HARDWARE (definition, design, existing): EXISTING 


DIMENSIONS 


(external, ft) height: 0. 

width: 

0 . 

length: 

59.S58 diameter: 13.54 

(internal, ft) height: -0- 

width: 

0. 

length: 

44.33 diameter: 12.83 

VOLUME (ft3) 

total: 3425.51 experiment: 

mounting area (ft2): -0- 

3157.3 

stowage: 

268.21 

pressurized: 783.38 


MASS (lbs) 



total: 30795.6 

experiment: 12232. 

carrier: 18563.6 

POWER 




Total to Carrier 

Available to User 

NORMAL (watts) 

8200. 

3000. 

PEAK (watts) 

11400. 

4300. 

PEAK LENGTH (hours) 

0.25 

0.25 

ENERGY (kwh) 

890. 

226. 


COOLING <h> 

TOTAL AVAILABLE TO CARRIER: B500. AVAILABLE TO EXPERIMENTS LIQUID: 3100. AIR: 4800. 

COMMAND/CONTROL 

TELEMETRY (y/n) : Y TELEMETRY DOWNLINK (kbps) : 50000 COMMAND (y/n) : Y COMMAND LINK (kbps) : 70 

VENTING 

CAPABILITY (y/n): Y VACUUM (» bar): -0- FLOW (gm/s): -0- QUANTITY (grams): -0- 

EXPGSURE (y/n): Y VIDEO (i.e. CCTV,NOte): CCTV 


REMARKS: This configuration increases the space-exposed mounting area by connecting 
two pallets in a train aft of the pressurized long module. 
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CARRIER DATA SHEET 
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CARRIER: SPACELAB 


CONFIGURATION: SHORT + 2 PALLET ACRONYM: SL SM2P 


COMPANY/SPONSOR: NASA 


MISSION LENGTH (DAYS): 7. FED’S: 23. 


PARENT: SHUTTLE 

CURRENT STATUS OF HARDWARE (definition, design, existing): EXISTING 
DIMENSIONS 

(external, ft) height: 0. width; 0. length: 59.558 diameter: 13.54 

(internal,ft) height: -0- width: 0. length: 34,04 diameter: 12.89 

V0LU1C (ft3) 

total: 2750.99 experiment: 2669.77 stowage: 81.22 pressurized; 268.39 

mounting area (ft2): -0- 


MASS (lbs) 



total: 30784.5 

experinent: 14333. 

carrier: 16451.6 

POWER 




Total to Carrier 

Available to User 

NORMAL (watts) 

7800. 

3000. 

PEAK (watts) 

11400. 

4300, 

PEAK LENGTH (hours) 

0.25 

0.25 

ENERGY (kwh) 

£ 

CO 

226. 


C00LIN6 (w) 

TOTAL AVAILABLE TO CARRIER: 8500. AVAILABLE TO EXPERIMENTS LIQUID: 3100, AIR; 4800. 

COMIW/CONTRCL 

TELEMETRY (y/n): Y TELEMETRY DOWNLINK (kbps): 50000 COMMAND (y/n) : Y COMMAND LINK (kbps): 70 

VENTING 

CAPABILITY (y/n): Y VACUUM (abar): -0- FLOW (ga/s): -0- QUANTITY (grants): -0- 

EXP05URE (y/n): Y VIDEO (i.e. CCTV,NGNE): CCTV 


REMARKS: Utilizes the short Spacelab Module for pressurized environment. The Spacelab 
short nodule consists of the core segment and two endcones from the long 
nodule, the experiment segaent is not used. Mounted aft of the short module 
are two pallet segnents allowing experiments exposure to the space 
environment. 


1 

' -t 
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CARRIER DATA SHEET 


CARRIER: 5PACELAB 


CONFIGURATION: SHORT + 3 PALLET ACRONYM; SL SM3P 


COMPANY /SPONSOR: NASA 


MISSION LENGTH (DAYS): 7. FED’S: £7. 


PARENT: SHUTTLE 

CURRENT STATUS OF HARDWARE (definition, design, existing): EXISTING 
DIMENSIONS 

(external, ft) height: 0. width: 0. length: 58.575 diameter: 13,54 

(internal, ft) height: -0- width: 0. length: 43.35 diameter: 12.89 

VOLUME (ft3) 

total: 3994.09 experia&ent: 3912.87 stowage: 81,22 pressurized: 2S8.39 

aounting area (ft£) : -0- 


MASS (lbs) 

total: 30850.6 

experiment: 13233. 

carrier: 17617.6 

POWER 


Total to Carrier 

Available to User 


NORMAL (watts) 

7800. 

3000. 


PEAK (watts) 

11400. 

4300. 


PEAK LENGTH (hours) 

0.25 

0.25 


ENERGY (kwh) 

890. 

22S. 


COOLING (w) 

TOTAL AVAILABLE TO CARRIER: 8500. AVAILABLE TO EXPERIMENTS LIQUID: 3100. AIR: 4800. 

COMMfM/CONTROL 

TELEMETRY (y/n): Y TELEMETRY DOWNLINK (kbps): 50000 COMMAND (y/n); Y COMMAND LINK (kbps): 70 

VENTING 

CAPABILITY (y/n): Y VACUJM («bar): -0- FLOW Cgm/s> : -0- QUANTITY (grams): -0- 

EXPQSURE (y/n): Y VIDEO (i.e. CCTV,NONE): CCTV 


REMARKS: The Spacelab short aodule is used in conjunction with three pallet 

structures. This configuration offers the largest pallet Mounting area which 
■ay be used in a »odule/pallet configuration. The three segments are rigidly 
attached to fora a single pallet train. 




CARRIER: 3PACELAB 


CONFIGURATION: 3 PALLET 


ACRONYM: SL 3P 


COMPANY/SPONSOR: NASA 


MISSION LENGTH (DAYS) : 


PARENT: SHUTTLE 

CURRENT STATUS OF HARDWARE (definition, design, existing): EXISTINS 
DIMENSIONS 

(external, ft) height: 0. width: 0. length: 55.95 diameter: 14.7IB 

(internal, ft) height: -0- width: 0. length: 38.28 diameter; 12.9594 


VOLUME (ft3) 


MASS (lbs) 


total: 6479.5 experiment: 6479,5 stowage: 0. pressurized: 

nounting area (ft2): -0- 


total: 30632.8 experiment: 20625. carrier: 10007.8 


COOLING (w) 



Total to Carrier 

Available to User 












in 

NORMAL (Matts) 

7300. 

4800. 




V 

PEAK (watts) 

11400. 

4300. 





PEAK LENGTH (hours) 

0.25 

0.25 




- — 

ENERGY (kwh) 

390. 

507. 




3 

TOTAL AVAILABLE TO CARRIER: 8500. 

AVAILABLE TO EXPERIMENTS LIQUID: 

0. 

AIR: 

7100. 

— - 


COMMAND/CQNTROL 


TELEMETRY Cy/n) : Y TELEMETRY DOWNLINK (kbps): 50000 COMMAND (y/n): Y COMMAND LINK (kbps): 70 


VENTING 


CAPABILITY (y/n): Y VACUUM (mbar): -0- 
EXPOSURE (y/n): Y VIDEO (i.e. CC7V,NQNE): CCTV 


aOW (gn/s): -0- 


QUANTITY (grans): -0- 


REMARKS: Consist of three independently suspended pallet segments. The pallet segments 
are spaced along the length of the cargo bay. An "igloo" must be used in this 
configuration in the abscence of a module. The igloo is mounted on the end of 
the forward pallet, provides a controlled, pressurized environment for 
Spacelab subsystems normally carried in the core segment. Utility services 
are routed dircetly from the orbiter to the igloo/first pallet segment. For 
the accommodation of experiment structures, it must be ensured that such 
structures do not act as a rigid connection between the pallet segments. 





CARRIER DATA SHEET 


CARRIER: SPACELAB 

CONFIGURATION: 4 PALLET 


ACRONYM: SL 4P 

COMPANY/SPONSOR: NASA 

MISSION LENGTH (DAYS) : 

7. 

FED’S: 16. 


PARENT: SHUTTLE 


CURRENT STATUS OF HARDWARE (definition, design, existing): EXISTING 


DIMENSIONS 

(external, ft) height: 0. 

width: 

0. 

length: 

59.558 

diameter: 14.718 


(internal, ft) height: -0- 

width: 

0. 

length: 

42.21 

diameter; 12.9594 

VOLUME (ft3) 

total : 6479. 5 experiment : 

6479.5 

stowage: 

0. 

pressuri 

ized: 0. 

MASS (lbs) 

mounting area (ft2): -0- 
total: 30676.0 experiment: 

20042. 

carrier: 

10634.8 




POWER 


NORMAL (watts) 

PEAK (watts) 

PEAK LENGTH (hours) 
ENERGY (kwh) 


Total to Carrier 


7300. 

11400. 

0.25 

890. 


Available to User 


4800. 

4300. 

0.25 

507. 


COOLING (w) 

TOTAL AVAILAH.E TO CARRIER: 8500. AVAILABLE TO EXPERIMENTS LIQUID: 

C0M1WID/C0NTR0L 

TELEMETRY (y/n): Y TELEMETRY DOWNLINK (kbps): 50000 COMMAND Cy/n) s Y 

VENTING 


0. AIR: 7100. 

COMMAND LINK (kbps): 70 


CAPABILITY (y/n): Y VACUUM (abar): -0- FLOW (gm/s): -0- QUANTITY (grams): -0- 


EXPOSURE (y/n): Y VIDEO (i.e. CCTV,NONE): CCTV 


REMARKS: Well-suited configuration for a number of astronomy missions. Consists fo two 
independently suspended pallet trains composed of two pallet segments each. 

As in the 3 pallet configuration an "igloo 11 is used to house the support 
equipment. For the accommodation of payload structures, it must be ensured 
that such structures do not act as a rigid connection between the two pallet 
trains. 
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CARRIER DATA SHEET 



CURRENT STATUS OF HARDWARE (definition, design, existing): EXISTING 
DIMENSIONS 

(external, ft) height: 0. width: 0, length: 59.558 diameter; 14.718 

(internal, ft) height: -0- width: 0. length: 48.95 diameter: 12.9594 

VOLUME <ft3) 

total: 6479.5 experisrent: 6479.5 stowage: 0. pressurized: 0. 

mounting area (ft2) : -0- 

MASS (lbs) 

total: 30236.8 experiment: 18282. carrier: 11954.8 

POWER 

Total to Carrier Available to User 

NORMAL (watts) 7300. 4800. 

POT (watts) 11400. 4300. 

POT LENGTH (hours) 0.25 0.25 

ENERGY (kwh) 890. 507. 

COCLING (w) 

TOTAL AVAILABLE TO CARRIER: 8500. AVAILABLE TO EXPERIMENTS LIQUID: 0. AIR: 7100. 

COMMAND/CONTROL 

TELBETRY (y/n): Y TELEMETRY DOWNLINK (kbps): 50000 COMMAND (y/n): Y COMMAND LINK (kbps): 70 

VENTING 

CAPABILITY (y/n): Y VACUUM (mbar): -0- FLOW (gn/s): -0- QUANTITY (grams): -0- 

EXPQSURE (y/n): Y VIDEO (i.e. CCTV,N0NE): CCTV 



REMARKS: Consists of two independently suspended pallet trains separated by a dynamic 
clearance gap. One pallet train consists of three and the other consists of 
two structurally connected pallet segments. This configuration provides the 
longest possible experiment platform for Spacelab payloads requiring exposure 
to the space environment. An "igloo* must be used to house support equipment. 
For the accowodation of payload structures, it must be ensured that such 
structures do not act as a rigid connection between the two pallet trains. 
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CARRIER: SPACELAB MIDDECK EXPERIMENT 

CONFIGURATION: SMIDEX PLATE 


ACRONYM: SMIDEX 

COMPANY/SPONSQR: NASA 

MISSION LENGTH (DAYS) : 

7 . 

FED’S: 1.3 ; 


PARENT: SPACELAB 

CURRENT STATUS OF HARDWARE (definition, design, existing): EXISTING 


DIMENSIONS 



(external, ft) height: *0- 

width: 2.1 length: 3.45 diameter: 0. 


(internal, ft) height: -0- 

width: 2, length: 3.34 diameter: 0. 


VOLUME Cft3) 



i 

total: 8. 

experiment: 

8. stowage: 0. pressurized: 8. 

t 

mounting area (ft2): -0- 


=r-pj 

mss (lbs) 



■ V 

total: -0- 

experiment: 

240. carrier: -0- 


POWER 



-I 

£ A 


Total to Carrier Available to User 


NORMAL (watts) 

-0- 

-0- 

'• \ 

PEAK (watts) 

-0- 


■ E I 

M 
— 1 

PEAK LENGTH (hours) 

-0- 

-0- 

ENERGY (kwh) 

-0- 

-0- 

- 4 

COOLING (w) 



- i 

TOTAL AVAILABLE TD CARRIER: -0- 

AVAILABLE TO EXPERIMENTS LIQUID: -0- AIR: -0- 

■ - 

COMMAND/CONTROL 



=■■ « 

TELEMETRY (y/n): 

Y TELEMETRY DOWNLINK (kbps): MISS DEP COMMAND (y/n): Y COMMAND LINK (kbps): MISS DEP 


VENTING 

CAPABILITY (y/n): - VACUUM («bar): -0- FLOW (gw/s): -0- QUANTITY (grains): -0- 

EXPOSURE (y/n): - VIDEO (i.e. CCTV,NQN£): -0- 



4 


» 

i 


REMARKS: 5MIDEX plates are installed in Spacelab double and single racks, allowing 
widdeck type experiments to be flown in the laboratory module for increased 
flight opportunities. Possible configurations are 4 widdeck lockers and 2 
EfiCs for a double rack and 2 widdeck lockers and 1 EAC for a single rack. 





CARRIER DATA SHEET 


CRRRJER: SPACELAB DOUBLE RACK CONFIGURATION: DOUBLE ACRONYM: SL DR 

COMPANY/ SPONSOR: NASA MISSION LENGTH (DAYS): 7. FED’S: 13 


PARENT: 5PACELAB 


CURRENT STATUS OF HARDWARE (definition, design, existing): EXISTING 


DIMENSIONS 

(external, ft) height: 8- 99 width: 3.44 length: 15 diameter: -0- 

( internal, ft) height: -0- width: -0- length: -0- diameter: -0- 


VOLUIC (ft 3) 

total: 51. 79 experiment: 41.3 stowage: 0. pressurized: 61.79 

mounting area (ft 2): -0- 

MASS (lbs) 

total: 1428. experiment: 1279. carrier: 149. 


POWER 


Total to Carrier 


Available to User 


NORMAL (watts) 

425. 

425. 

PEAK (watts) 

538. 

533. 

PEAK LENGTH (hours) 

0.25 

0.25 

ENERGY (kwh) 

36. 

36. 


COOLING (w) 

TOTAL AVAILABLE TO CARRIER: 663. AVAILABLE TO EXPERIMENTS LIQUID: 

command/™trol 

TELEMETRY (y/n): Y TELEMETRY DOWNLINK (kbps): MISS DEP COMMAND (y/n) s Y 

VENTING 


241. AIR: 421. 


COMMAND LINK (kbps) : MISS DEP 


CAPABILITY (y/n); - VACUUM (obar): -0- FLEW (gm/s) : -0- QUANTITY (grass): -Q- 

EXPGSURE (y/n): N VIDEO (i.e. CCTV,NONE): -0- 


RE!$RKS: The Spacelab double rack is a flight qualified structure designed to 

accoisflcdate two stacks of side-by-side mounted standard 19-inch pieces of 
equipment. For experiments requiring the full-width of the double rack, the 
truss middle frame say be removed in the lower part of the rack. An 
experiment power switching panel (EPSP), a remote acquisition unit (RAU), and 
the Spacelab signal interface unit are located in each rack to serve the 
user. Up to six double racks and four single racks can be installed in the 
long nodule. 




CARRIER DATA SHEET 


CARRIER: SPACELAB SINGLE RACK 

COMF1 SURAT ION: SINGLE 


ACRONYM: SI SR 

COMPANY/SPONSOR; NASA 

MISSION LENGTH (DAYS) : 

7. 

FED* S: 1.7 


PARENT: SPACELAB 

CURRENT STATUS OF HARDWARE (definition, design, existing): EXISTING 
DIMENSIONS 

(external, ft) height: 9.99 width: 1.83 length: 2.5 diameter: -0 


(internal, ft) height: -0- 


width: -0- 


length: -0- 


diameter: -0- 


VGLUME (ft3) 


MASS (lbs) 


POWER 


total: 31. A 

experiment: 17.23 

stowage: 

mounting area (ft2) 

: -0- 


total; 742. 

experiinent; 640. 

carrier: 


Total to Carrier 

Available to 

NORMAL (watts) 

215. 

215. 

PEAK (watts) 

270. 

270. 

PEAK LENGTH (hours) 

0.25 

0.23 

ENERGY (kwh) 

18. 

Id. 


COOLING (w) 


COMMAND/CONTROL 


VENTING 


TOTAL AVAILABLE TO CARRIER: 332. AVAILABLE TO EXPERIMENTS LIQUID: 121. AIR: 211. 

TELEMETRY (y/n): Y TELEMETRY DOWNLINK (kbps): MISS DEP COMMAND (y/n): Y COMMAND LINK (kbps): MISS DEP 

FLOW (gra/s): -0- QUANTITY (grams): -0- 


CAPABILITY (y/n): - VACUUM (abar): -0- 
EXPOSURE (y/n): N VIDEO (i.e. CCTV,NONE): -0- 


REMARKS: The Spacelab single rack is a flight qualified structure designed to 

accommodate a single stack of standard 19-inch payloads. An experiment power 
switching panel (EPSP), a reaote acquisition unit (RAU), and the Spacelab 
signal interface unit are located in each rack to serve the user. Up to six 
double racks and four single racks can be installed in the long module. 




CARRIER DATA SHEET 


CARRIER: SPARTAN FLIGHT SUPPORT STRUCTURE 

CONFIGURATION: CROSS-BAY 


ACRONYM: SFSS 

COMPANY/ SPONSOR; NASA 

MISSION LENGTH (DAYS) : 

7. 

FE0 ? S: 1.5 


PARENT: SHUTTLE 

CURRENT STATUS OF HARDWARE (definition, design, existing): EXISTING 
DIMENSIONS 

(external, ft) height: 9.3S width: 2.7S length: 14,24 diameter: -0- 

(internal, ft) height: -0- width: -0- length; -0- diameter: -0- 


VOLUME (ft 3) 


totals -0- 

experiment: -0- 

stowage: -0- 

pressurized: 

0. 

Bounting area (ft 2! 

i • -o- 




MOSS (lbs) 





total: 6300. 

experinent: 5000. 

carrier: 1300. 



POWER 






Total to Carrier 

Available to User 



NORMAL (watts) 

-0~ 

280. 



PEAK (watts) 

-0- 

— 0— 



PEAK LENGTH (hours) 

-o- 

-0- 



ENERGY (kwh) 

-0- 

-0- 



COOLING (w) 





TOTAL AVAILABLE TO CARRIER: -0- 

AVAILABLE TO EXPERIMENTS LIQUID: -0- 

AIR: -0- 

CONMAND/CONTROL 





TELEMETRY (y/n): 

Y TELEMETRY DOWNLINK (kbps); -0- 

COMMAND (y/n); Y 

CDMMAND LINK (kbps) : 


VENTING 

CAPABILITY (y/n): - VACUUM (rabar): -0- FLOW (gn/s): -0- OUANTITY (grams): -0- 

EXPOSURE (y/n): - VIDEO (i.e. CCTV, ICNE) : -0- 


REMARKS: The base structure is a Multi-Purpose Experiment Support Structure (MPESS) 
with a detachable upper structure which houses unique instruments for each 
Spartan mission. The upper structure is released and retrieved by the orbiter 
during tfie""cdur5e 6T Ti l TiFe upp^ - fracture is unique to each mission 
and consists of the upper housing, Instrument cannister (ID, the ACS 
pnueuatics system with cold gas supply and support for the remote manipulator 
system grapple fixture. 2 carriers are available. 






4.0 SHUTTLE AVAILABILITY ASSESSMENT 

COMMERCIAL FLIGHTS ACCOMMODATION PLAN 






4.0 SHUTTLE AVAILABILITY ASSESSMENT 

COMMERCIAL FLIGHTS ACCOMMODATION PLAN 


To help the Office of Commercial Programs plan for future activity, a Commercial Flight 
Accommodation Plan (CFAP) was developed. Inputs for the plan were required from 
the "Commercial User Requirements" task to ascertain the needs of the commercial 
users. The inputs included: carrier required, initial flight data, and number and date 
of reflights. The "Carriers and Facilities: database was used to compare the carriers’ 
capabilities and resources with the requirements of the commercial users to verify the 
needs of the users were met. To assess shuttle availability, analysis of the shuttle 
manifests (primarily and secondary) was performed. From the manifests a flight by 
flight listing of carriers available to commercial users was generated. Integration of the 
commercial user requirements, "Carriers and Facilities" database and shuttle 
availability assessment resulted in a Commercial Flights Accommodation Plan. 

In this section a summary of the CCDS and JEA flight requests and a definition for the 
flight experiment opportunity (a standard unit of carrier capability) are presented. Next, 
is the Commercial Flights Accommodation Plan. Included are assumptions used in the 
plan, a projected manifest for the calendar years 1988 - 1994 and a list of flight 
requests for each year complete with unmanifested payloads from previous years. A 
graphical representation of the CFAP follows, showing the comparison of the 
resources requested and the resources available to commercial users. Further, long- 
range flight projections utilizing the STS and Space Station are included. Finally, a 
list of conclusions from the study are presented. 
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wyle COMMERCIAL PAYLOADS FLIGHT 
{ORATORIES REQUESTS BY YEAR (1988-1994) 
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FLIGHT EXPERIMENT OPPORTUNITY (FEO) 
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wyle FLIGHT EXPERIMENT 

LABORATORIES OPPORTUNITY (FEO) 
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TOTAL 147.33 FEOs 




JEA FLIGHT REQUEST DATA 
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JEA FLIGHT REQUEST DATA 




4.0 


i-9 


TOTAL 30.66 FEOs 








This chart is a summary of the two previous CCDS and JEA flight request charts. Values from the CCDSs and JEAs 
were added to show the total requests of the commercial partners. Combining the CCDS and JEA requests produced a 
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TOTAL 178.00 FEOs 





ACCOMMODATION PLAN DEVELOPMENT ASSUMPTIONS 
COMMERCIAL FLIGHTS ACCOMMODATION PLAN 
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UNMANIFESTED PAYLOADS 1988 FLIGHT REQUESTS 
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1988 CFAP MANIFEST 
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1989 CFAP PROJECTED MANIFEST 



4.0-17 










4CM 

4CM 

3CM 

1CM 

SLS-1 GBA 
STP1 

2CM 

2CM 

1CM 

222222 

OOOOOO 

CM CM 1 - 1 - CM CM 

2CM 

2CM 

22222222 

OOOOOOOO 

0 0 

0 0 

O O 

000 

OOOOOO 

0 0 

opoooooo 

0 c> 

01 <j> 

o> o> 

0 0)0) 

OOO O) O O 

0 0 

0 O 0 O O O) 0 O) 

2 cc 

CC E 

cc cc 

EEC 

E E E E E E 

E E 

EEEEEEEE 

£ £ 

£ £ 

£ 

»- H H 


H H 


O O 

O O 

a 0 

OOO 

0 0 0 a a 0 

O O 

OOOOOOOO 

rr cm 

1“ CM 

CM O 

t- CO CM 

O C0 CM CO r- CM 

co co 

CMCO^T-CMCOCMCO 


UJ 09 

<o E 

a. q 


a. LL 2 
CO CQ CQ 


co £ m 

<52 

z o2 


f- <*> 

o o 


w n 1 - <0 

O o o 00 

O o o 00 

O LL LL OQ 


> 

< 

CL 

0 r 

h uj 

S 3“ 

UJ — 2 

LL DC < 

5 £2 

2 x 

1 uj 


O) 

CO ; 

O) ^ iy 

*•<§£ 


4.0-18 


4 QTR 90 1 CM 

D002 NLO Polymers 2 QTR 90 1CM 

3 QTR 90 1 CM 

4 QTR 90 1 CM 





1990 CFAP PROJECTED MANIFEST 



4.0-19 









N CO 
CO CO 

$ £ O £ 
O w 
</) (/) H Q 
<02 
O O a O 


= 

a> 3 

a Z 

_ < 


2 « « - 

|°° -=« 

C <X> rn < < § 

Ui UJ w 

fc- O S Li. U. o 

O CD a CO GQ -J 


°" LU 

© S 

X o 






S: a < 

Z LU 2 

< Q. * 

2 X 

Z LU 



00000 

r- CM CM CM CM 

O O 

CM ▼- 

000000000000 

T"*T—^^^^CO'^^T-’T"T— 

OOOOO 

d> 0 0 o> o> 

O O 
O) o> 

000000000000 

Q)O)0)O)0)0)O>0>O)O)O)O) 

x a pc x a 
OOOOO 

X X 

0 0 

xxxxxxxxxxxx 

OOOOOOOOOOOO 

CO CO CO r- CM 

CO CM 

CMO^t-CMOCMCO^CMCOxT 


52 o 

-j CO -J 

2 0 Z 


CO r- CM 

o O o 

o O o 

ILO Q 


AUB 001 Fuel Cell 1 QTR 91 

3 QTR 91 

002 Power Converter 1 QTR 91 

3 QTR 91 






















1991 CFAP PROJECTED MANIFEST 



4.0-21 







4.0-22 



1991 CFAP PROJECTED MANIFEST (CONTINUED) 



PRECEDING PAGE BLANK NOT FU MED 


4.0-23 




1990 UNMANIFESTED PAYLOADS 1992 FLIGHT REQUESTS 


2 2 

o o 


J2 ™ 

v ^ (9 (0 

o o o 9 - 9 - 
— < < 

X X CD X 

(0 _j _i < < 

S«(0SS 


in 


Q. Q. 


o o 

CM CO 


CO 

<22 DC DC DC 
CD <j> CD 2 2 < < < 

OnnUOSS 2 


CO 


X * T 
<< * 
55 3 


CO 


« 

a 


O O 

CM CM 


~ O 

2 2 Hi 

CD CD 


CO 

< 

CD 

cd 


CO 


o o o 


CO 


CM CM 

CM CM CM CM CM 

CM CM 

CM CM CM CM CM CM CM 

CM CM CM 

CM CM CM 

CM 

CM 

CM CM CM 

CM 

o> o> 

O) O) O O) O) 

O 0) 

0> o 0> o o> 0 ) o> 

0)0)0) 

0) 0> 0) 

O) 

0) 

0)0)0) 

O) 

X X 

X X X X X 

X X 

X X X X X X X 

XXX 

XXX 

X 

X 

XXX 

X 

H H 

hhhhh 

H H 


H H H 

h h h 


H 

H H H- 

1- 

O O 

OOOOO 

O O 

OOOOOOO 

OOO 

OOO 

O 

a 

OOO 

O 

i" 


i" CO 

©* t“ V 1- ©■ T- ^ 

CO T- 

t- CO CM 

CM 


^ ^ CO 



5T- 

2.5 

5< 

<x 
. a 

Q. 3 

E o 

*“ o 
£ . 
Ol (0 

I d 


Ui 

|S 

C < 

a z 

X 

UI 


© 

V) 

(Q 


IQ 

E 


■a 

>* 


v> 

c 


© • 
&. Q. 

3 e 


< > 


a 

O 
UI g 

T“ 

6 CD 

T" 

■ 

N 

2 

UI 

H 

O U. 

0 LL w 

H <0 Q 

3 

O 

O 

w 

2 

0 

n 

© 

$ 

0 

UI 

<0 

a a 
> < 

<3 0 

LL 

N 

CO 0 

-1 O 

UI 

> 

> X 2 

© 

0 

0 

2 

0 0 

u. 

LL 

a a 

Z N 

-j 

O 

CL O O 

< 

X 

2 

O 

a . a 

Z 


<gS 

z o = 


to 

CM r- 


▼- CM 

r- 

CM 

CO 

CO ^ to 





0 

O O 

O 

O O 

O 0 

O 

O 

OOO 

O 

O 

O 

r- CM 

0 

O O 

O 

O O 

O O 

O 

O 

OOO 

O 

O 

O 

O O 

LL 

IL LL 

O 

LL O 

O LL 

O 

O 

U. U. IL 

LL 

a 

LL 

0 a 


2< 

8- 



Z 

z 

< 

X 

CO 

X 

CO 

CD 

< 

< 

UI 

-1 

< 


UI 

< 

< 

CD 

> 

a 

0 


5 

H 

0 

X 


222222222 

ocdcdcdcdcdcdcdcd 

rrrrrrtrrr 



to 



to 

to to 




O 



0 

0 0 




to 



CO 

CO CO 



2 

2 < 

2 2 

X 

< 

< < 

2222 

2 2 2 2 

O 

0 0 

O O 

< 

CD 

CD CD 

OOOO 

0 

0 

0 

0 

CM 

CM O 

CO CM 

2 

O 

0 a 

CO CO CM CM 

CM CM t- *- 


Q 

UI 

° a 

Ui 

x 


ooooooooo o oo oo 

O 0) O O O O) d) O) C) o> o> a> O) O) 

DC DC DC DC 0C DC DC DC DC DC DC DC XX 

hhhhhhhhh H f— H KH 

OOOOOOOOO o oo oo 

n^trwwwitn^ co co*r con 


ui 


UI 


K < 

X 
UI 


E 

>» 

o 

a 


n 

E 

© 


^ i 

2 .°- 

520 

— 1 CO — I 
2 CD Z 


UI 

CO 

CL 


o 

CL 

w 

ui ■£. 
u. ® 
m x 


© 

r 

© 

> 

c 

o 

= O 

© 

O L. 
© 

*3 5 

3 O 

ll a 


l < = m 

Bs| 
8i 


r- CM 

o o 

o o 

u. u. 


CO CM 
O O O 
OOO 
LL Q Q 


y- CM ▼" 

o o o 

O O o 

LL LL Q 


1“ CM 

o o 
o o 


X 

H 

O 


X 

H 

o 


x x 

I- H 
O O 


0000 

X X X X 
H I— H H 
OOOO 


CD O) O) Ol 

X X X X 
H ►— H H 
OOOO 

CM CM 


X 

M 


© 

a 

X 


© 

X 


UI 

CO 

2 

o 


© 

o 

■3 

3 


© 

C 

« 

> 

c 

o 

CD 


© 

* 

o 


£ 

* 

o 

h. 

CD 


© 

O 


« 

x 


© 

3 

** 

U 

< 

CD 

E 


o 

o 

a 


CO 

o 

o 

a 


CM 

O 

O 


o 

o 


T- CM 

o o 

a o 


§2 

8“ 


z 

— J 

ffi 

z 

X 

CO 

CD 

2 

UI 

0 

X 

< 

UI 

< 

X 

X 

X 

0 

< 

> 

1“ 

CD 

< 

Ui 


4.0-24 























1992 CFAP PROJECTED MANIFEST 



4 . 0-25 











1991 UNMANIFESTED PAYLOADS 1992 FLIGHT REQUESTS 




Ui 
<D 

°o 

UJ 

x 


Ui 

u 

DC < 

a:* 

X 
UI 


i< £ a 

a fE ® 

Sr| 

°i 

o z 


ooooooooo 


X X X X 






UJ UJ UJ UJ 



T“ 

* 

■ 


X X X X 
X X X X 
< < < < 
oooo 



-1 

2 

2 to in 

~ co« 

-i 

2 

CO 

D 

X 

o 

< 

X 

UJ 

H 

CO CO CO CO 

2 2 2 2 

2 2 2 2 

J2<< 

2 

oooo 

oooo 

OOOO 

OOOO 

O 

> 

UJ UJ UJ UJ 

CO CO CM CM 

CM CM r* t- 

v <r O O 

T“ 

O 


I 

X 


UJ 

CO 


CM CM CM CM 

CM CM CM CM CM 

CM CM CM CM 

CM CM CM CM 

CM CM CM CM 

CM CM CM CM 

CM 

CM 

CM 


0)000 

o> o> o> o> © 

OOOO 

O) 0> O 0> 

OOOO 

o o> 0> O) 

o> 

O) 

o> 


X X X X 

X X X X X 

X X X X 

X X X X 

X X X X 

X X X X 

X 

X 

X 

m 

H H H H 

hhhhh 

H H K H 

h H h H 

hhhh 

h- h- H H 

H 

H 



000000000 

O O O O 

OOOO 

o o o o 

OOOO 

o 

O 

o 


^ mt t- ^ 

CM CM CM CM 

CM ^ CO 

^ CO r- CO 

CM ^ CM 

CM ^ f** CO 


*r 

T" 



o 

to g 
X I 

. *o 

2>I 

O u. 


05 

O 

o 

o 


UJ Ui 

m a 
o 


© 

> 
c 
o 
o 

O 1- 


s 

o 

k_ 

G 


TO 

O 


O 

CO 


< 

UJ 

u. 

< 

UJ 

u. 

< 

a 

O . ■O 
£—o 

« g o 

LL 

a 

t i 

LL U. 

a a 

© 

a 

I 

o 

** 

c 

TO 

G 

< 

UI 

ffi 

a 

G 

2un 

5 

5 J 


CL 

Ql 

E 

X 


H 3 

> w 

o 52 


o 

CM 

o 

CM 

O 

v m ^ 
O O o 

o 

CO CM 
O O 

9“ 

CM 

r* 

CM 

< 

< 

< 

< 

o 

o 

o 

O O o 

o 

O O 

o 

o 

o 

o 

UJ 

a 

a 

a 

u. 

LL 

o 

Q O LL 

LL 

O Q 

o 

o 

o 

o 



-3 

“3 







or 







_i 


—1 

3 

a 

2 


a 

* 

o 

G 

Z 

a 

o 

o 


E 

2 

o 

O 

o 

X 

< 

a 

CO 

X 

a 


Ui 


og 

UI 

X 


Ui 

K < 

£ 2 

X 

UJ 


ico EE ® 

<2 3 

Fog 

o 2 


22 

8“ 


3CM 

3CM 

2 2 

o o 

CM CM 


T» T- 

at at 

o> o 

X X 

X X 

1- H 

H H 

o o 

O O 

1- 

CM ▼- 


% 


CO 

O 

o 

u. 


< 

a 


U. o 


CM <0 

O o 
O O 
LL Q 


O 

O 


4.0-26 


























1992 CFAP PROJECTED MANIFEST (CONTINUED) 



4.0-27 








1991 UNMANIFESTED PAYLOADS 19931 FLIGHT REQUESTS 


g 

< 

QC 

-J 

g 


© © 

G 

© 


k. L. 

UJ 

C 


© © 

X 



X X 


X 




G w 


-J X X 

X 

< J 

X 

G « < 

< 

G G 

<t 

3 3 3 

2 

G 3 

2 


X 

O * 

< o 
x < 

m - 


8 S 


o o 

LU LU 
X LL 


g g g g 


G 

< 

g 

o 

g 

X 


X X 
UJ UJ 

X X 
X X 
< < 
o g 

CO CO 

o o 

UJ UJ 


o o 

CO <N 


o o o o o o 

m m t- n n 


o o 


O 

UJ 

j“S 

Q o 

UJ 

X 


CO 

CO CO CO 

CO 

CO CO 

CO CO CO 

CO CO 

co co co co 

CO 

CO co 

CO CO 

CO CO CO CO CO CO 

CO CO 

=_ 

©> 

O) O) o> 

o> 

o o 

o o> o> 

o> o> 

0 > O < 7 > O) 

o> 

o> a> 

ai a> 

©©©©©© 

O) ©> 


X 

XXX 

X 

X X 

XXX 

X X 

X X X X 

X 

X X 

X X 

X X X X X X 

X X 


H 

hhH 

H 

H h 

H H H 

H H 

1 — 1 — 1 — 1 — 

1 - 

H H 

1 - H 

hhhttt 

h H 


O 

o o o 

O 

o o 

o o o 

O O 

O O O O 

o 

o o 

o o 

oooooo 

O O 


CO 

r- CSI M 


CM T- 

CM ^ r- 

CM «T 

O r r r 

V* 

CM T- 


N M W M N M 

r- CO 



(0 

>* 

o 


UJ 

is 

X < 


TJ 

o 


UJ 


«> 

© 


o 

o . 

• 5 SS 
DC 2 o 

• » o 

« 

O 3 tt 


UJ 

ffl 


© 

> 

c 

o 

= o 


c 

O) 

tf) 

© 

Q 


r o 


5 

o 

k_ 

g 


“ - o 

CO 


© i 


> 

Q 


X 

UJ 

G 

8 

*" G 

o>* 
— 1 st 

3 

C 

© 

i» 

. H 
O a 

-J G 

o U. G 

HXg 
> G 2 


o TJ 

< W * O 

m 2 go 

UJ 

G 

2 

2 

X X 
G G 

o 

© 

© 5 
3 o 

+* 

c 

2 

< 

G 

X 

o 

<* 

G 

o 


X LL 

G 

z a 

X o o 


G 3 O m 

o 

$ $ 

X X 

X 

E 

ffl 

X 

<g£ 
g £E ® 


CM T- 


t- «tr 

<o M U) 

CM 

CM ^ U> ^ 








z 5 d 

O 

o o 

o 

o o 

o o o 

o 

O O O o 

o 

o a 

CM 


CM 

CO 

CM 

R z 

o 

O O 

o 

o o 

o o o 

o 

O O O O 

o 

o o 

o o 

o 

o 

o 

o 

o z 

LL 

u. Q 

a 

a a 

XXX 

X 

a o a x 

X 

X X 

o o 

o 

o 

o 

o 

CDS/ 

JEA 

H 

Z 

z 

< 

X 

G 

-J 

G 


ffi 

3 



ffl 


< 

< 

UJ 

J 

< 


o 

< 

o 


X 



< 

1 

ffl 

> 

X 

o 

=5 

i 

o 

G 

X 

< 

IU 



ffl 


to 

I 

CO 

< 

g 

o 


o 

CO 


o 

CM 


to to 

I I 

<0 CO 
< < 
G G 

o o 


3 S 

o o 

<0 CO 


o g o 

CM CM r- 


o 

< 

_i a oc 
G ^ < 

3 G 3 


to 


co 

r 

CO 

CL 


o 

CM 


G 

<3235 

o o o o < 

O CM r r 3 


333233333 

ooooooooo 

CMWCMW^^f-rr- 


UJ 


o> 

X 

I— 

o 


a> 

X 

H 

o 


o 

X 

I- 

o 

CM 


X X 
O O 


X X 

o o 


XXX 

o o o 


z 

UJ 

5< 

X 
X 


9 

a 

a 


< 

UJ 


m 


UJ 

g 

3 

O 


© 

r 

© 

> 

c 

o 

= o 

© 

O w 
© 

■5 * 

3 o 

U. X 


* 

O 

bm 

G 


© 

O 


« 

X 


o 

< 

G 

£ 


<o£ 

wEo 

< Z 2 

2 o 2 


<0 

o 

o 

D 


CO 

CM 

CM 

o 

o 

o 

o 

o 

o 

X 

X 

X 


y- CM 

o o 
o o 


r- CM 

o o 

o o 


CM 

o> 

X 

H 

o 


SSSJ 

XXX 

1 1 J= 

O O o 

CM <© 


S ! 

X 

H 

o 


CM CM CM CM CM 

< 7 ) O) O) O O) 

X X X X X 

H H H HI- 

0000 O 


CMCMCMCMCMCMCMCMCM 

O)O)CD0)O>0>Od)O) 

xxxxxxxxx 

OOOOOOOOO 

t-nr-TfCM^-CMCMCM 


ti> 

M >* 

5 .® 

<* 

. X 

= ?? 

». i>« n 

X I Q u. 


© 

E 



V N 

UJ 

< 

< 

UJ 

O G 2 

H 

UJ 

LU 

G 

-i O UJ 

> 

X 

X 

X 

Z N -1 

o 

ffl 

ffl 


< 

CD 

G 


III* 

- _ o 
cn ^3 © 


c ~ o 
y g O 

3 O m 


to 

W r ^ 

T" 

J— 

1- CM 

CO 


CM 

CM 

^ in tt 

o 

O O O 

o 

o 

o O 

o 

o 

o 

o 

O O o 

o 

o o o 

o 

o 

o o 

o 

o 

o 

o 

O O o 

X 

X X Q 

X 

a 

X o 

Q 

X 

X 

a 

O Q x 


G < 

Q S 

o =; 

X 

H 

-1 

G 

ffl 

3 

o 

X 

< 

o 

< 

ffl 

X 


H 

ffl 

Q 

G 

< 

Ui 


< < 

CD > 


UJ 

X 


< 

-J 

o 


o 

o 


4.0-28 


V 1 1 1 ik 




1993 CFAP PROJECTED MANIFEST 



I 2 


4 . 0-29 



























1993 CFAP PROJECTED MANIFEST (CONTINUED) 


ORIGINAL PASE IS 

OF POOR QUALITY 



4.0-31 










4.0-32 



1993 CFAP PROJECTED MANIFEST (CONTINUED) 



PRECEDING PAGE BLANK NOT FILMED 


4.0-33 



1994 FLIGHT REQUEST DATA 


co 


O 


















«0 





X* 1 X 

DC 


o 

s s 


c 






x 


< 

oc 

88 


(0 

n. 

LL 




W k. 

DC 

o 


' w> 



uj in 



w in 

X X 

QC 

< 


o o 

<0 


a a 



CO CO 


o 

DC 

2 " 

UJ UJ 

x x 

< s z 

2 

« 

^ < 

2 2 

2 2 

S!<< 

— 1 X 


X 

o 

<3 o O 

X 

X o 

a a 

o o 

o O o O 

CO CO 


CO 

CM 

i— r* 

O r- r- 

X 

CO o 

CO CO 


<r rr O O 

2 2 

a 











X 

«T 

v 


V V 


«T 

«T «T 

V V 

v ^ ^ 

O' ^ 

uj £ 
rj «o 

Ok 

QC 

o 

DC 

o> o> 
X X 

0)0 0) 
XXX 

Ok 

X 

o> o> 
X X 

o> Ok 
X X 

Ok Ok 

X X 

ok ok ok ok 
X X X X 

Ok ok 

X X 

fc 

H 

£ 1 

hhh 

H 

h- H 

H H 

1- H 

H H H H 

h* h- 

°o 

O 

O 

O O 

oao 

a 

o a 

O O 

O O 

oooo 

a o 

UJ 

CM 


CM «T 

rf 

CM 

CM a- 

CM «* 

CO 

CM ^ t- co 

CM 

QC 















a* 











O 


* 

C 








u • 

0 

a 

Ok 




EXPERIMEN 

NAME 

ZCG CdTe 

u. 

CO 

Q 

2 

obo Manlp. 

icro. Org. Rea 
en. Fluids Man 
food Rheology 

0 

(0 

£ 

X 

© 

> 

(0 

2 

o 

2 

d 

E 

o 

o 

O uj 
uj $2 

Q S 

(A 

© 

a 

w 

O 

** 

CJ 

CQ 

© 

X 

O 

> 

a 

< 

o 

o 


X 

X 


u. 

o 

X 

2 o m 

2 

x o 

S 

0. 


z 

<gs 

< z 2 

n 

u> 

CM 

* in 

CM 

CM t- 





Z a 3 

o 

o 

O 

o o © 

O 

O o 


CM 


< 

o z 

o 

o 

o 

i-i-n 

o 

O o 


o 

UJ 

UJ 

o ^ 

x 

X 

U. 


a 

Q UL 


o 


“O 

CDS/ 

JEA 

1- 

X 

CO 

x 

X 

CO 

2 

X 


ISC 

o 

< 

< 


o 

UJ 

< 

X 

< 

2 

1 

m 


5 

o 


O 

UJ 


CO 



XXX 





X X 




XXX 




CO 

< 

a 

o 

a 

X X 

15* 


X 

X 

XXX 

XXX 



r 

X X 
X X 

r 


X 

< < < 



m n 

< < 

CQ 

in 

X 

< 

o 

o o o 

CO CO CO 


X 

« iz, 

CO 

< X 

o o 

CO CO 

X 

CO 

< 


o o o 


< 

a co 

X 

o o 

CO 

a 


XXX 


2 

O 2 

X 

X X 

2 

a 

a 









X 

CM CM CM 


CO 

CO CO 

CO 

CO CO 

CO 

CO 

js£ 
5 s 

Ok Ok Ok 
XXX 

CO 

o> 

X 

ok ok 
X X 

Ok 

X 

Ok Ok 
X X 

Ok 

X 

Ok 

X 

H H H 

Q 

H 

H h- 

H 

H H 

I- 

h* 

°o 

ooo 

< 

O 

X 

a 

O O 

O 

O O 

O 

O 

X 

cm co 


CM r- 

T- 

CM 


CO 

X 


>• 


















X 







H 


a 

X 







z 


H 







X it( 


CO 







2 m 


X 







= 2 


X 







c< 

X 

z 




X 



W z 

00 

< 




X 



X 

X 

X 

o 

X LL 

2 

z 

23 

X 

T H 
O O 

X 

CO 

2 

X X 

X 



CO CO 


fsj 

X CO 

2 

CO CO 

X 



5 5 

CO 

Ok 

X 

z a 

o 

$3 

Z 


<o£ 

CO |E m 

< z 2 

T- CO 

Ok 

1— 

T— V 


T- ^ 



2 5 3 

O O 


o 

o o 

o 

o o 

< 


5? z 

O o 


o 

o c 

o 

o o 

X 

X 

o z 

X Q 


o 

a o 

X 

X X 

-o 

-o 

CDS/ 

JEA 

3 


z 

< 

CO 

3 

ISC 


O 

o 


< 

X 

< 

o 

2 


X 


> 

o 

o 

X 

CO 


<n 


m 


4.0-34 


flill I 
























1994 CFAP PROJECTED MANIFEST 



4.0-35 










cd o 

-C _ 
cd 


** 

O) 

o> 


DC 

Ui 


w 

Q 

< 

O 

-j 

> 

< 

CL 

a 

LU 

H 

cn 

LU 

UL 


"D 

© 

E 

3 

0) 

a 

cd 

cn 


© 

> 

a) 

cn 


3 

cn 

- 2 

oo2 

00 3 

p8 

W cn 

o .2 

cn t 

<° S 
^>. 

© i 

“ cn 
cn 
o 

o 

CD 


C 

cd 

E 

c 

3 

"O 

CD 

C 


o 
E 

JS a? 

li 

5 E 

is 

w 

d cd 

0*0 

© £ 

*- © 

mi 

= O 

n o 

•c 

® T3 

E ® 

E S 
_ §■< 
InUlS 

= c c 

£ii 

® 

w .h O 
■“ a C 

® cx® 

O) ® ^3 

cd 

•lot 

" 5 §. 
© © “" 
x: > © 

~ © <g 
c *- © 

O <d ■£ 


t. 

8 


4.0-36 



1992 UNMANIFESTED PAYLOADS 



4 . 0-37 

















FLIGHT REQUIREMENTS 


■o 

0 


0 

*♦— 

‘c 

0 


^ c 

-Q 0 o> — 

“ 1 E 
s S - o P 
0 

o-Hr^ co 

0 <S roco| 
E .-= co ~ 
co O) 

> — 


a> co 5 .c 

£ ” | ^ CM 

c ^ cn 
co .2? 

CO CM 


w 

0 


£ c 
0 

j*: 


0 

0 

0 

3 


3 vu c\j 
a--n o 
0 ? cn 


</) 

O 

LU 


CL 


0 

- 0 

0 & E 


u_ J0 
0 


0 

0 

O 


0 1 

5 


0 


C 

5 

o 

jC 


2 UJ x JrJ 
TX LL OhfJ 


“D 

c 

0 

_0 

*5 

3 

x: 

w 

0 


C/D 
0 ■ 


0 
C 3 

8w 


iff 


0 0 

E 


c 

o 

£ 


.52-6 

0 

>^< 

0 

C 

0 CD 
_ 00 
-£0> 
O) 

3 


0 

0 

3 

cr 

0 

1— 

0 


0 

is 

a> 

co V 

E § 
co o> 

CD T- 

^© 

co c 


O 2 


<o 

1 

a> 

x: 

E 

o 

L_ 

H— 

0 

0 

0 

£ 

o 


o 
-*— * 
c 

0 

0 

0 

3 

0 

2 

0 

E 

E 

o 

o 


V" 1 — . N«/ 

3 _ UJ 

5 g So 

C »N 

Ills 


c 

5 

o 


0 xz 
0 — 
3 


0 

2 *c5 
0 S 
E o 

E 0 
o 

o | 
o 

*- 0 

0 O xz 75 

s‘jj.s’2 

0 ^ LU 0 


£ 

io Jr 
CD ® 


C 

0 
c 
o 


0 

0 

>N 

-Q 

0~ 

‘c 

3 

tr 

o 

Ql 

Q. 


B 0 § 
a a>^ 

.2, >0 

o ~ > 


c 
tr 
0 <£ 
CL ® 

B-S 


co <3 
o> j- 
— _>■> O) 

la 55 

3 C 


'5 ® -D E > 
> -9 CO S © 
CO CO o S — 

TZZ TT Ql- 
^ 0 ^ 0 ; 

LU 
LL 


O 

u 

0 

E 

E 

o 

a 

0 


i 

o 


0 


a>-5 S'to-c 


US’** 
05 ““ _ (0 <£ 


CD 

JZ 


(0 < 

•=Ooo 

.. CJ)UJ < 
D C LL 2 


CO 


to 

1 i 

© i2 

cl$ « 
c a w 
E cr 5 

O CD O 

k— <— 
0 

— 0 
xz 


\J) 

0 "D 


to CO 

S 

O m 


11 


o 

0 


8 


5 

0 

E 


CD 

§! 

0 


0 

0 


a 
0 0 


— “O 
0 0 
> *- 


■Q 0 

0 *5 
> * 

0 


0 


£ c 

co ® CO © 

0 

— 00 
j=13o> E 

S-g-f 
~ «2". 
i 

0 a> a> 


o -Q 
— * 


E-O 


CD 

L. 

Q) 0 


£ 


-Q k - 
^ 3.£ © 

Q 0 C 

XI 


c 

0 

0 

0 

w 

a. 

0 


)=, 0 
o> E 

F E 
H a ■ 


0 ' 


c 

■c 


0 

Q_: 


_0 


0 • 

<D T> — - 
-00 


3 

cr c 
0 CD 
*“ 0 
0 — 

= 2 8 


0 

0 

> 

0 

0 

0 

TD 

0 


a 


4.0-38 



FLIGHT REQUIREMENTS 




4 . 0-39 


CALENDAR YEAR 






FLIGHT REQUIREMENTS 


CO O O co ts 
X 3 ^ ^ o) nj 
03 Jr CL O jC 
O ^ 3 'O U 

<n u o 

cl*o 

CD "O 
d <D 


■— (/) 
D 


T 3 

CD 


CD 
CO 

13 ^ 
03 CD 


6 4 =j 


> 3 


© © o 

O © © 

•£= 2 --°. 

5 ® r 2 
$ © © E 

>.3 © 

© J 


CO 

© 


Q. W 

©£ 

-C 


E 

c 

r 3 


3 £ 


P “C 


'o ^ "§ .55 ^ c 
*5 c5 ■= 2 © a 

S ® I g £ X 

® 8 « 8 S!i 


_ "D 
-P CO 


O CO 
*- Q 0 

CO P- S* 1 ^" > . 

© © 2- C S- 
H— ^ -*—* © Oi 

2 ^e «: 
<_ .= = © © 
= -n ^ - its 
■Q © ® 3 c 

t® 32 t 

^o« £ a 

0 E . 0 ) 9 - 

■|§ : i^o>; 

® © .2 ci ■ 

CL © o ° © ; 

© ■“ 9- C _ ; 

! ? 8 -| 3 : 

© - iS tr 

© p-c c o ; 

«gS©W- 

« O u. © © 

-^ © © a.£ j 

p CD H 

C CO >s >Z < 

03 0 --g o . j 
^ ZJ Jr .E (0 H 

1 Sf-g .1 © J 

© *- ^ © 3 ] 

p .S*— © 2 j 
^ S Or-! 
© -^ E = ! 

11 ^ - ©-i 

® ®S-c ® i 

c ! 

« O" © w C < 

© ® >»j= E 1 

Sjg'-i! 

e g ! 

2 *5= O © O i 

O CD ~7Z ® ( 

W - .P C3) 


.CO 


c 

o 


0 



4.0-40 



FLIGHT REQUIREMENTS 


< o 

0 Os 
sc tn s < 
^ 5 C - 
1X002: 

1 o o o < 

O j O DC m 
O U. < Q. Si 




4.0-41 


CALENDAR YEAR 




LONG RANGE FLIGHT OPPORTUNITIES 


O C OW'D « 

“ c <30 
s ® -a ouj 

Zuj g ~ » t 

cd ll q o 

— • /n -L- 


’5 o c 


a si g 0 » 
go's 0 gl§ 

S° ^ « c 


,2>o5“cj5ffl 

| 2o 2 

J2 o .2. C I © g 

£ — o .Z i3 f E 

"D "P c E 

c ^ E o £= o 
wES^ugo 


V/ *3 

o> q co ^ ^ 

8-co W g.®>® ® 
® iS uj aj ® 0 ® 

W y_ 03 >, O) 


C = D"C _ 
® SJ ® to o) 


s ® c 15 B 
® E = 2 ® 
h 2 «_ 2 

■*- ® CO ^ 
iJ CD CL.y a) 

co a> Or 
O P O O) 


®?a?®uO 


£*%2 


*- UJ — T=i 

»- >»tr c « 

® C rr\'S ® 


•S ®> © O - £ 
y .£ = ,n o c 


*5 £ .® ca 

® -H U Q) 


W ft ■ = 

! V _ w ® o 
! <0 cc ® £ Z 

t— ‘fc <fi *1 O 
; »_ C W XJ ® 

o ® S ® Tg 
_ P “■ o ® 

'a> E ® c §■ 

2 8 lS I 



4.0-42 



WYLE long range flight 

LABORATORIES OPPORTUNITIES 


§ 10(93 
g O O O < 
O □ O CC ft 
o u. < o. a 




4.0-43 


CALENDAR YEAR 





LONG RANGE FLIGHT OPPORTUNITIES 


C 

=3 

t : 00 
o <x> 

CL 3 
CL O’ 

o 0) 


! © cS 
, £ -c 

, -i—' 

! CO T3 

; a> o 

S co 

1 a ® 

; o )'2 

o Q. 


® ® 

£ & 
co 

« Q. 

co (/) 

w CD 

o£ 


o 05 

« 8 

C 03 

o a. 

00 J; 


VJ . 

0) CO ® 
.C Q. ® P 
-WD | 

-’o W . *•“ 
< O ® 
c we 

.2 

|g 8o5 

s ®!2 

® c Q CD 

r” co) 

— C — O) 

-c .2 = r_ 

aw *- 
£2 E ® .E 

® O C 

woe® 
3 . (If F 
£ CL C 

•§ si-S 

is 1 i 

CO) c ° 

E *~ | £ 

o.E o w 

■2 .1 2 ® 

® o ® 2 
a 3 jq ® 
co i: co P 
= w = E 
co c co E 
> o > o 
co o co o 


4 . 0-44 








4.0-46 



\)^ 1 f&B 



o 


< a 


CO 

LU 


o 

z 

> 

o 

a; 

a. 

a 

z 

< 

o 

z 

o 

x 

h* 

CO 


Ui 

O 

< 

0 . 

CO 

LL 

O 


LUg 


^6 

up 

la 

§1 

P8 

CO u 

<2 

(Cs 

go 

-o 

U 

< x 
Ot- 
cz 
u — 

3jjj 

of: 
o u 
w u 

Ui LL 

X Li. 
h* LU 


U 
O 
< 

CL 
CO 
LL 

o 
z 
o 

I- 

< _ 
N < 


< 

o 

cc 

u 


o 

o 

u 


x 

o 

X 

CO 


s 

u 

cc 

u 

h - 


< 

Q 

z 

< 

CO 

cc 

u 

z 

H 

CC 

< 

Q. 


CC 

H 

CO 


o 

T- 

cc 

u 

> 

o 

X 

H 


s £ 


CO 


(0 


</> 


Q << 

o So 

O =sC 0 
to o w 

T" T- CO 


CO 

cc 

o 

H 

< 

o 

CO 

u 

> 


<s 

u 

COU 

^0. 

OCO 

X LL 

oo 

OCO 
■■Jj LU 

1ft 

S2 

8< 

IjCC 

£2 
co 2 

coo 

2* 

“ffi 

x 3 

$2 a 
jx 

LL U 


u 


a. 

u 

u 

* 


o 
z 
o 
x 

H 
CO 

H 
X 

o 

LL 
LL 
LU 

a u 

ujo 
x< 
=: a. 

°LL 

go 

uZ 

X o 
< I- 

co< 

LLI N 

ii 


h 

X 

o 

a. 

o. 

0 

H 

1 
O 


X 

u 


o 

o 

u 

X 

H 

LL 

O 


2 z 
I- u 
52 
Q £ 
<2 


PRECEDE PAGE BLANK not filmed 


4.0-47 







